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2.11. PaGouas mporpamMma mo y4deOHomMy mnpeamery ''buosorus"

(yriy0J1eHHbIH YPOBEHB).

2.11.1. PabGouas nmporpamma no yuyeOHoMy npenmery "buonorusa" (yriyOseHHbII
ypoBeHB) (mpeaMmeTHas oOsacTh "EcTecTBeHHO-Hay4HbIe NpeaMeTsl'") (manee
COOTBETCTBEHHO - MMPOTpaMMa 1Mo OUOJIOTUH, OMOJIOTHS) BKIIIOYAET MOSICHUTEIBHYIO
3aIUCKY, COJIep KaHre O0yUYeHUs, TUTaHUPYEMbI€ PE3yJbTaThl OCBOCHUS MPOTPaAMMBI
10 OMOJIOTHH.

2.11.2. TloscHuTenpHas 3alKCKa OTpa)kaeT oOOIMe IMEeIM W 3aJauyd HU3y4YeHUs
OMOJIOTUH, XapaKTEPUCTUKY TICUXOJIOTMUYECKUX MPEANOChUIOK K €€ H3yYEHHUIO
00y4arolUMHKCS, MECTO B CTPYKTYpE YUEOHOIO IJIaHa, a TAKXKeE MOIX0/Abl K 0TOOpY
COJIEpKaHUs, K OINPEICICHUIO IUIAHUPYEMBIX pE3YJIbTaTOB U K CTPYKType
TEMAaTUYECKOTO TJIAHUPOBAHMUSI.

2.11.3. Conepxkanre OOy4EeHHUS PACKPBHIBAET COAECpPKATEJbHbIC JUHUU, KOTOPbHIC
MpeAJIaraloTcs AJisl 00s13aTeIbHOTO U3YYEHHUS B KaXKJIOM KJIaCCE Ha YPOBHE CPETHETO
o011iero o6pa3zoBaHusl.

2.11.4. TlnanupyeMble pe3yibTaTbl OCBOCHUS MPOrpaMMBbl 10 OMOJIOTUM BKJIFOYAIOT
JUYHOCTHBIE, METANPEIMETHBIE Pe3yJIbTaThl 32 BECh MEPHO]] OOYUYEHUsI HA YPOBHE
CpellHero o0IIero o0pa3oBaHus, a TAKKe MPEIMETHBIE 10CTHXKEHUST 00yUaIOIIerocs
3a KaX]IbIi 101 00y4eHUs.

2.11.5. IlosicHUTEIbHASA 3aIIMCKA.

2.11.5.1. Ilporpamma 1o OHMOJIOTMM Ha YPOBHE CpEIHEro o0Iero oOpa3oBaHUS
pa3zpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 N 273-d3 "O6
obpazoBanuu B Poccutickoit @enepanuu’, ®I'OC COO, Konueniuu npenogaBaHus
yaeOHoro npeaMera "buonorus" U OCHOBHBIX MOJOXKEHHUHN (enepanbHoil paboueit
MpOrpaMMbl BOCITUTAHHSI.

2.11.5.2. buonorus yriny6nenHoro ypoBHs uszydenus (10 - 11 kmaccel) siBisieTcs
OJTHUM M3 KOMITOHEHTOB MpeMeTHOI obnacTu "EcTecTBeHHO-HAyYHbIE TPEIMETHI".
Cornacno nonoxenussm GI'OC COO npoduiibHbIE yueOHbIE TPEAMETBI, U3yYaeMble
Ha YIIyOJICHHOM YpPOBHE, SIBISIIOTCS criocoOoMm muddepeHunannu oOydyeHUs Ha
YPOBHE CpeIHero 0011ero o0pa3oBaHus U MPU3BaHbl 00ECIEUUTh TPEEMCTBEHHOCTD
MEXIY OCHOBHBIM OOIIMM, CPEIHUM OOIIMM, CPEIHUM MNPOPECCUOHATIBHBIM U
BBICIIUM OOpa3oBaHHeM. B TO ke BpeMsl KaKIbIA M3 ITHUX YYEOHBIX MPEIMETOB
JOJKEH OBITh OpPUEHTHUPOBAH HA MPUOPUTETHOE pEIICHHE O00pa30BaATEIbHBIX,
BOCIIUTATEIBHBIX M Pa3BUBAIOIIMX 3a7a4, CBSI3aHHBIX C MpodopueHTaIueH
0OyYaromuxcsi ¥ CTUMYJIMPOBAHUEM WHTEpeca K KOHKPETHOH 00JacTH HAaydyHOTO
3HAHUS, CBI3aHHOTO ¢ OMOJIOTHEH, METUITMHOM, YKOJIOTHEH, IICUXOJIOTHEH, CIIOPTOM
WJIM BOCHHBIM JIEJIOM.

2.11.5.3. [Iporpamma 1o GMOJIOTUM TA€T MPEACTABICHHUE O IIEJIH U 33]/1a4ax U3yICHUS
yueOHoro mpeamera "buonorus" Ha ynIyOJeHHOM —ypOBHE, OMpEIeNseT
o0si3aTenbHOE (MHBAPUAHTHOE) MPEIMETHOE COIEPkKAHUE, €r0 CTPYKTYPUPOBAHHE
no pazjenaM M TeMaM, pacopelesieHue MO0  KiaccaMm, PpPEeKOMEHAYeT



MOCJIEZIOBATENBHOCTD U3yUEHUsI yUeOHOTO MaTepraa ¢ y4eTOM MEXITPEIMETHBIX U
BHYTPUIPEIMETHBIX  CBSI3€M, JIOTMKA Y4eOHOro mpolecca, BO3PacCTHBIX
oco0eHHOCTel oOydaronuxcs. B mporpamme 1no 6uosioruu peanu3oBaH MPUHIIMIT
MPEEMCTBEHHOCTH C HW3YYEeHUEM OHOJIOTUM HAa YPOBHE OCHOBHOTO OOUIETO
oOpa3zoBaHus, Onarogaps YeMy MpPOCMATPUBAETCA  HAMPaBIECHHOCTh  Ha
nocjienyronee pa3BuTUE OUOJOTMYECKUX 3HAHUM, OPUEHTHUPOBAHHBIX Ha
dbopMHUpOBaHUE  €CTECTBEHHO-HAy4YHOTO  MHPOBO33PEHHS,  DKOJOTUYECKOTO
MBIIUICHUS, TIPEACTABICHUH 0 3J0POBOM 00pase )KM3HH, Ha BOCTUTaHHE OEPEKHOTO
OTHOIICHUS K OKPYXKaIOIIel MPUPOIHOM cpene. B mporpamme mo 6noorun Takke
MOKa3aHbl BO3MOXHOCTH yueOHoro mpeamera "buomornsa" B peamuzanuu
tpeboBannii ®I'OC COO x mIaHUPYeMbIM JTUYHOCTHBIM, METalpeIMETHBIM U
IPEIMETHBIM pe3yabTaraM 00ydeHus U B GOPMUPOBAHUHU OCHOBHBIX BUJIOB yUeOHO-
MO3HABATEIBHOM JIEATEILHOCTH OOy4YaroIMXCs [0 OCBOEHUIO COJAEpKAHUSA
Ouosornyeckoro 00pa3zoBaHus Ha YpOBHE CPEAHETO OOLIET0 0Opa30BaHUsl.
2.11.5.4. TlporpaMmma 10 OHOJOTUU SIBJISIETCS OPUEHTUPOM JUJI COCTABJICHUS
aBTOPCKUX pabouux mporpamMM. ABTOpamMu paboyux MporpaMM MOXKET OBITh
MPEMJIOKEH CBOM MOJIXOA K CTPYKTYPUPOBAHHIO U MOCJIEAOBATEIIbHOCTH U3y4YCHUS
y4e0HOro MaTepuaia, CBO€ BUACHHE CIIOCOOOB (OPMUPOBAHUS y OOydarOLIUXCS
NPEAMETHBIX 3HAHUN W YMEHHI, a TaKKe METOIOB BOCIUTAHUS WU PA3BUTHUS
cpencrtBamu yaeOHoro npeamera "buonorus'.

2.11.5.5. buonoruss Ha YypOBHE CpeAHEro OOIIero oOpa3oBaHUS 3aBepIlACT
Ouosjoruyeckoe oOpa3oBaHUME B IIKOJE M OPUEHTUPOBAH HA PpACUIUPEHHE H
yriIyOJieHrue 3HaHUM 00y4aroluXcsl O )KMBOW MPUPOJE, OCHOBAX MOJIEKYISIPHOU U
KJICTOYHOU OUOJIOTHU, SMOPUOJIOTUU U OMOJIOTUM PAa3BUTHS, TCHETUKU, CEJICKIUH,
OMOTEXHOJIOTUH, 3BOJIOLIMOHHOTO YYEHUS U HKOJIOTUH.

2.11.5.6. N3yuenue yudeOHoro mnpenmera "buosorus" Ha yriayOJIeHHOM YpOBHE
OPUEHTHPOBAHO Ha MOJTOTOBKY OOYYarOIIMXCS K MOCJIEIYIOIIEMY IOJIYYECHUIO
Ouojoruyeckoro  oOpa3oBaHUS B  By3aX M OpraHU3AIMIX  CPETHETO
npogeccrnoHabHOTO 00pazoBaHus. OCHOBY €ro COJEpKaHUsl COCTABISAET CHCTEMA
OMOJOTHYECKUX  3HAHWUW, TIONYYEHHBIX TPU  HM3YyYEHUU  OOYyYaIOIIUMHUCS
COOTBETCTBYIOIIMX CHUCTEMAaTHUYECKUX Pa3/ejI0B OMOJIOTMH HAa YPOBHE OCHOBHOIO
obmero obpazoBanusi, B 10 - 11 kimaccax 3TH 3HAHUS TONy4YarOT pa3BUTHE. Tak,
paCIIMPEHBI U YIITYOJIeHbI OMOJIOTUYECKIE 3HAHUSI O PACTEHUAX, ’KUBOTHBIX, TPHOaX,
OakTepusix, OpraHuM3ME€  4YeJOBEeKa, OOMMX  3aKOHOMEPHOCTSAX  JKHU3HH,
JOTIOJTHUTENBHO BKJIIOYEHBI OMOJIOTMUECKUE CBEJICHUS MPUKIIATHOTO U MTOMCKOBOTO
XapakTepa, KOTOPbIE MOXHO HMCIOJIb30BAaTh KaK OPUEHTHUPHI ISl MOCIEAYIOIIETO
BbIOOpa Tipodeccuu. Bo3MokHa Takyke HMHTErpanusi OUOJIOTHYECKUX 3HAHUM C
COOTBETCTBYIOIIMUMH 3HAHUSMH, IMOJYUYCHHBIMH OOYYaAIOIIMMUCA TIPU H3yYCHUU
bu3uKK, XUMHUH, Teorpaduy U MaTeMaTUKH.

2.11.5.7. Ctpyktypa nmporpaMMbl MO0 OMOJIOTHU OTPAKaeT CUCTEMHO-YPOBHEBBIN 1
HBOJIIOLMOHHBIN MOAXOAbl K H3ydeHHio Ouonoruu. CormacHO UM, H3y4aroTcs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIC JIsI )KUBBIX CUCTEM PA3HOrO YpPOBHS
OpraHu3alliy, »HBOJIIOIUM OPraHUYECKOr0 MuUpa Ha 3emiie, COXpPaHECHUS
Ouonornyeckoro pazHooOpasus miaHeTsl. Tak, B 10 kiacce M3y4aroTcsi OCHOBBI
MOJICKYJIIPHON M KJIETOYHOW OHOIOTHH, 3MOpPUOJIOTMH W OWOJOTHUU Pa3BUTHS,



TCHETUKA W  CEJEKIMHM, OWOTEXHOJIOTMM W CHHTETHYECKOW OHMOJIOTHH,
aKTyallM3UPYIOTCS 3HAHUA oOOydyaromuxcs 1o OOTaHUKE, 300JI0TMH, aHAaTOMUM,
dbusnonorun yenoseka. B 11 kiacce u3yyarorcs 3BOJTIOLUOHHOE YYEHHE, OCHOBBI
AKOJIOTMH U yUEHHE 0 Ouocdepe.

2.11.5.8. buonorus mpu3BaH 00ECHEYUTh OCBOCHHE  OOYYAIOIIMMHUCS
OMOJOTUYECKUX TEOPHM U 3aKOHOB, UJIEH, TPUHIIUIIOB U MPABUIL, JISKAIIIUX B OCHOBE
COBPEMEHHOW €CTeCTBEHHO-HAyYHOW KapTHHBI MHpa, 3HAHUW O CTPOCHUH,
MHOTOOOpa3uM W OCOOEHHOCTSX KJIETKHA, OpPTaHW3Ma, MOy, OWOIEeHO03a,
DKOCHUCTEMBI, O  BBIJAIOIIUXCA  HAYYHBIX  JOCTUKEHUAX, COBPEMEHHBIX
WCCJICIOBAHUAX B OMOJIOTHH, IPUKJIAIHBIX aCIeKTaX OMOJIOTHYeCKUX 3HAHUHU. [[7s
pa3BUTHS W TONJEPKaHWS HHTEepeca OOydJarommxcsi K OWOJIOTHH HapsAIy CO
3HAYUTEJbHBIM 00BEMOM TEOPETUUYECKOTO MaTepralia B COCPKaHUU TPOTPaAMMBbI 1O
OMOJIOTHH MPETYCMOTPEHO 3HAKOMCTBO C UCTOPUEH CTAHOBIICHHS U PA3BUTHUS TOU
WM UHOW 00JacTh OMOJIOTUM, BKJIAJIOM OTEUECTBEHHBIX M 3apyOE’KHBIX YUEHBIX B
pelieHne BaXKHEHIINX OMOJOTHYECKUX U IKOJIOTHYECKHUX MPOOIIEM.

2.11.5.9. lens uzyuyenus yue6Horo npeameta "buonorusa" Ha yrinyOJleHHOM YpOBHE
- OBJaJICHHE OOyYaloUMMHUCA 3HAHUSMHU O CTPYKTYPHO-(PYHKIIMOHAIBHON
OpraHW3allid >KUBBIX CHCTEM pa3HOTO paHra H NPUOOPETEHHE YMEHHM
UCIIOJIb30BaTh ATH 3HaHUS B (OPMUPOBAHUU HHTEpeca K OMPEACICHHON 00siacTu
npoecCuOHANBHON JICSITENBHOCTH, CBS3aHHOW C OWOJIOTHEH, WU K BBIOOpPY
y4eOHOT0 3aBEJICHUS JJIsl MPOAOIKEHUS OUOJIOTHYECKOTO 00pa30BaHuUsI.

2.11.5.10. [JocTtmxeHue uenu wusydeHus yuyeOHoro mnpenmera "buonorus" Ha
yIIyOJICHHOM YPOBHE 00€CIIEUMBACTCS PEIICHUEM CIICTYIOIINX 3a/1a4:

° OCBOCHHE O0YYaIOIIMMUCSA CUCTEMbI OMOJIOTHYECKUX 3HAHHUM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSX, KOHIICTIIHUIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
MpaBUJIax, COCTABIISIIOLINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHUPA; O
CTPOCHUH, MHOTOO0Opa3MM M OCOOCHHOCTSIX OHOJOTMYECKUX CcHcTeM (KIIeTKa,
OpraHu3M, MOMYJISIIUS, BUJl, OMOTEOIIeHO3, Onocdepa); O BHIAAIONIUXCS OTKPBITHIX
Y COBPEMEHHBIX MCCIIEIOBAaHUSX B OMOJIOTHH;

o O3HAKOMJICHHE OOYyYalolUXCsl C METOJAAMH ITO3HAHUS KUBOW MPUPOJIBIL:
UCCJIEIOBAaTEIbCKUMUA ~ METOAAMH  OMOJIOTMYECKUX HayK (MOJIEKYJISIpHOM U
KJICTOYHOU OMOJIOTHUU, SMOPHOJIOTHU U OMOJIOTUU Pa3BUTHS, TECHETUKHU U CEJICKIUH,
OMOTEXHOJIOTUM M CHUHTETHUUYECKOM OWOJIOTHH, TaJCOHTOJOTHH, HKOJIOTHH);
METOIaMH CaMOCTOSITEJIBHOTO TIPOBEACHUSI OUOJOTUYECKUX HCCICIOBAHUM B
naboparopui W B npupoae (HaOmromeHWEe, H3MEpeHHe, OKCICPHMEHT,
MOJICJINPOBAHHUE);

o OBJIaJicHNE OOy4YalOIIMMHUCS YMEHHSIMHU: CaMOCTOSITEIbHO HAXOJIUTh,
aHAJIM3UPOBATh U HCIOJNH30BaTh OUOJOTHYECKYI0 WH(MOPMAIINIO; TOJIH30BATHCS
OMOJIOTUYECKOM TEPMUHOJIOTUE W CHUMBOJIMKOW; YCTaHABIMBATh CBSI3b MEXKIY
pa3BUTHEM OWUOJOTHU U  COIMAJTIBHO-D)KOHOMHUYECKHMMH M  DKOJOTUUYECKUMHU
npobjaeMaMH 4YeJIOBEYECTBA; OILICHUBATh TOCJEACTBUS CBOECH JACATEIBHOCTH 10
OTHOIIICGHUIO K OKpYXKaloIIeH NPUPOAHOU cpene, COOCTBEHHOMY 370pPOBBIO U
3I0POBBIO OKPYXAIOIKX JIFO/IEH; 000CHOBBIBATh U COONIIONATH MEPHI PO PUITAKTUKH
MH(DEKIMOHHBIX 3a00JIEBaHM, MpaBUiia MOBEACHUS B MPUPOAE U OOECleYeHUs
0€30MacHOCTH COOCTBEHHOM >KM3HENEATEIIbHOCTH B YPE3BBIUAMHBIX CHUTYAIUSIX



IPUPOTHOTO U TEXHOTEHHOTO XapaKTepa; XapakTepru30BaTh COBPEMEHHbIE HAyUHbIE
OTKPBITHUS B 00J1aCTH OMOJIOTHY;

o pa3BUTHE y 00YYaIOIUXCSI MHTEIUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEM
B TMpOIECCE€ 3HAKOMCTBA C BBIJIAIOIIUMHUCS OTKPBITUSIMA U COBPEMEHHBIMU
UCCJIEIOBAaHUSAMU B OHOJIOTUM, pEIIaeMbIMU €0 MpoOJIeMaMH, METOI0JIOTHEH
OHMOJIOTUYECKOTO MCCIEAOBAHMS, IPOBEAEHUS SKCIIEPUMEHTAIIBHBIX HCCIIEOBAHUM,
pemieHuss OMOJNIOTUYECKUX 3a/a4, MOJCIMPOBaHUSA OMOJIOTMYECKUX OOBEKTOB U
IIPOLIECCOB;

o BOCITUTaHHUE y O0y4arOMIMUXCsl IEHHOCTHOTO OTHOIIIEHUS K KUBOW MPUPOJE B
1[EJIOM M K OTJIETbHBIM €€ 00BbEKTaM U SIBICHUSIM; (OPMUPOBAHUE SKOJIOTUYECKOMH,
TeHETHYECKOM IPaMOTHOCTH, OOIIEH KyIbTypbl TOBEACHUS B IPUPOJIE; HHTETPALlUU
€CTECTBEHHO-HAYYHBIX 3HAHU;

o npuoOpeTeHre  OOy4arolUMUCS ~ KOMIIETEHTHOCTH B pallMOHAIbHOM
IIPUPOIOIOIB30BAHUHM (COOIIONEHNE TPABUII TOBEAECHUS B IPUPOJE, OXPAaHbI BUJIOB,
sKOCUCTEM, Ouocdepnl), COXpPAaHEHUU COOCTBEHHOTO 3J0pPOBbSI U 3/I0POBBS
OKpYXalIux JwoAed  (coOmioneHuss Mep NpodIAKTUKU  3a00JIeBaHUH,
oOecrnieueHue 0O€30MaCHOCTU KU3HENCATEIHbHOCTH B UYPE3BBIYAMHBIX CUTYAIUSIX
OPUPOJAHOTO U  TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIIOJIb30BAHMS
OMOJOTUYECKUX 3HAHUM U YMEHUH B TOBCEAHEBHOM JKU3HU;

J CO3/laHME€  YCJIOBUH A  OCO3HAaHHOIO  BbIOOpa  0Oy4arolIUMUCS
WHIUBUTyalIbHON o0OpazoBaTebHOU TPacKTOPHUH, CHOCOOCTBYIOLIEH
HOCJIEAYIOEMY MNPOPECCUOHATIBHOMY CaMOOIPEIEICHUIO, B COOTBETCTBUU C
WHIMBUTyalIbHBIMU UHTEPECAMU U TTOTPEOHOCTSIMH PETHOHA.

OT6op opraHu3alMOHHBIX (POPM, METOJIOB U CPEIACTB OOy4YeHUs OHOJIOTHH

OCYUIECTBISIETCA C y4E€TOM CIEUU(PHUKM €ro COAep’KaHWd W HAIpaBICHHOCTH Ha
NPOAOKEHHE  OHMOJIOTMYECKOro  O0Opa30BaHMsI B OpPraHU3ALMSIX  CPEIHEro
po¢eCCUOHAIILHOTO U BBICIIETO 00pa30BaHUSI.
. O0s13aTeNnbHBIM yCIIOBUEM TPU OOy4YEHUH OWOJIOTMM HAa YIIIYOJIEHHOM YpPOBHE
ABJIIETCSl TIPOBEICHUE JIaDOPATOPHBIX M MpakTUYecKux pador. Taxxke yuactue
0OyyYaroluxcsi B BBIMOIHEHUH MPOEKTHBIX U YYEOHO-HUCCIEA0BATENbCKUX PadOT,
TEMaTUKa KOTOPHIX OMPEAEACTCS YIUTEIeM Ha OCHOBE UMEIOIIUXCSI MaTepuaIbHO-
TEXHUYECKUX PECYPCOB M MECTHBIX TPUPOIHBIX YCIOBHM.

OO0muree Ync10 4YaCOB M3yUYeHHs OMOJIOTMHU HA YIUIY0JIEHHOM YPOBHe, - 204 yaca:
B 10 kuacce - 102 yaca (3 yaca B Henes0), B 11 kiaacce - 102 yaca (3 yaca B
Heel10).

2.11.6. Conep:xkanue o0yuenus B 10 kinacce -102 4, u3 Hux: 1 4 - pe3epBHOE BpeMs.
Tema 1. Buonozus xkax nayka. — 1 u.

CoBpeMeHHass OWOJIOTHSI - KOMIUIEKCHAss Hayka. Kparkas uctopusi pa3BUTHS
Owonoruu.  buonornmdeckne HaykKM W HM3y4aeMble =~ MUMHU  TIPOOJIEMBI.
@dyHIaMeHTaNIbHbIE, TPUKIAJHbIE M T[MOMCKOBbIE HAy4YHBIE HWCCIEIOBAHUS B
ouosoruu.

3HaueHue Ouonoru B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAyYHOU
kaptuHbl mupa. Ilpodeccuu, cBszaHHbie ¢ Ouojorueil. 3HaueHHe OWOJIOTUU B



HpaKTquCKOﬁ ACATCIABHOCTH 4YCJIOBCKAa. MCAUIIMHEC, CCIbCKOM XOBHﬁCTBe,
IMPOMBIIIIJICHHOCTH, OXPaHEC IMIPHUPOIBLI.

JlemoHCTpanuu:

[Toptpetsl: Apuctorens, Teodpact, K. Jlunueit, XK.b. Jlamapk, Y. Hapsun, V.
I'apsent, I. Mennens, B.W. Bepnanckuii, W.I1. IlaBnos, N.M. Meunuxos, H.U.
Basunos, H.B. Tumodees-Pecorckuii, [Ix. Yorcon, ®. Kpuk, [1.K. bemnses.
Tabmuupt u cxembl: "CBsi3p Ouosnoruu ¢ japyrumu  Haykamu', "Cucrtema
OMOJIOTMYECKUX HayK".

Tema 2. /Kuevie cucmemst u ux uszyuenue. — 2 u.

JKuBpie cucTempl Kak mpeaMmeT u3ydeHus Omosoruu. CBOWCTBA JKUBBIX CHUCTEM:
€IMHCTBO XMMHUYECKOTO COCTaBa, JAUCKPETHOCTh U LEJIOCTHOCTb, CJIOXHOCTH M
YHOPSIAI0YEHHOCTD CTPYKTYPBHI, OTKPBITOCTb, cCaMOOpraHHu3aIus,
CaMOBOCHPOU3BEIEHUE, PA3IPaKUMOCTh, U3MEHUYNBOCTh, POCT U Pa3BUTHE.
YpoBHH OpraHu3aluy >KUBBIX CUCTEM: MOJICKYJISPHBIN, KIIETOYHBIM, TKAHEBBIM,
OpraHU3MEHHBIN, MOMYJSLIMOHHO-BUIOBOM, AKOCHUCTEMHBII
(buoreonenoTnveckuii), Ouochepusiii. IIporeccel, NPOUCXOAANIUE B KHUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KUBOro. JKW3HB Kak (opMa CyIECTBOBAHMUS
Matepuu. Hayku, n3ydaroiiye »KuBble CUCTEMbI Ha Pa3HBIX YPOBHSAX OpPraHU3allHH.
N3ydyenune >kuBBIX cucTteM. Metoasl Ouonornyeckoil Hayku. HabGmronenue,
U3MEPEHUE, IKCTIEPUMEHT, CUCTeMaTh3alus, MeTaaHanus. [loHsTue o 3aBUCUMON U
HE3aBUCUMOM niepeMeHHOW. [lmaHupoBanue »skcrepuMenTa. llocraHoBka wu
npoBepka rumnote3. HyneBas runore3a. [loHsTHE BBHIOOPKU U €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonornueckux JaHHbIX. OIEHKAa JIOCTOBEPHOCTH IMOJYYEHHBIX
pe3ynbratoB. [IpUunMHBI HUCKaKEHUSI PE3YJbTATOB dJKcIepuMeHTa. [loHsaTue
CTaTUCTUYECKOTO TECTa.

Tabmuubt 1 cxembl: "OcHOBHBIC mnpu3Haku ku3HU", "buomormdeckue
cuctembl", "CBolicTBa KUBOM Marepuun", "YpOBHM OpraHu3alyy KUBOM IPUPOABI",
"Ctpoenne xkuBOTHOM KieTku'", "Tkanu kuBOTHBIX", "CHCTEMBI OpraHOB
yenoBeyeckoro opranusma', "buoreomenos", "buocdepa", "Metoasl uzydeHUs
YKWBOU MpUpoObI".

O6opynoBanue: nabopaTopHOe OO0OpYIOBaHHWE IS TPOBEACHHUS HAOIIONCHUH,
M3MEPEHUM, IKCIIEPUMEHTOB.

[Ipaktruueckas padota "lMcnonb30BaHue pa3IMUHbIX METOAOB MPU U3YUECHUU
JKUBBIX CUCTEM".

Tema 3. buonozus knemku. — 1 4.

Knerka - cTpykTypHO-(QYHKIIMOHAIbHAS €AWMHUIIA KUBOrO. McTopusi OTKpbITHS
kietku. Paborsl P. I'yka, A. JleBenryka. Kinerounas teopust (T. LlBann, M.
[nefinen, P. Bupxos). OCHOBHBIE MOJ0XKEHUSI COBPEMEHHON KJIETOYHOU TEOPHH.
MeToapl MOJIEKYASPHOM M KIIETOYHOW OMOJOTHU: MUKPOCKOMUS, XpoMaTorpadus,
aneKTpodope3, METOT MEUCHBIX aTOMOB, U depeHnanbsHoe NeHTpu(yrupoBaHue,
KYJITUBUPOBAHUE KIIETOK. DIIEKTPOHHAS MUKPOCKOIIHSI.

JlemoHCTpanuu:

[Toptpetsi: P. I'yk, A. JleBenryk, T. [lIBanu, M. llnelinen, P. Bupxos, K.M. bap.



Tabnuupl u cxemsl: "CBeToBONH MHUKpOCKOM", "DIEKTPOHHBIN MUKpOCKOM",
"HcTopus pa3BUTHSI METOJOB MUKPOCKOIHUH'".

OO6opynoBaHue: CBETOBOM  MHKPOCKOI, MHKpPOIpEnaparbl  pacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUAIIbHBIX KIETOK.

[Ipaktuueckass pabGora "M3yuyeHue METONOB KJIETOYHOW  OHUOIOTUH
(xpomarorpadus, snekrpodopes, auddepeHuranbHOe IeHTpUdyrupoBaHue,
[1LP)".

Tema 4. Xumuueckaa opzanuzayus kiemku. — 11 4.

XUMHYECKUH COCTAB KJIETKU. Makpo-, MUKPO- U yIbTPaMHUKPO3IEMEHThI. Bosa u ee
pOJIb Kak pacTBOPUTENIA, pEareHTa, y4acTUE€ B CTPYKTYPUPOBAHUM KIIETKH,
TEIJIOPEryISIUU. MUHEpaJIbHbIE BEIECTBA KIETKH, UX OHonoruueckas poiib. Poib
KaTHUOHOB U aHHOHOB B KJIETKE.

OpraHnyeckue  BelIeCTBAa  KJIETKH. buonormdyeckue mnonumepsl.  benkwu.
AMMHOKHUCIIOTHBIN cocTaB 0enkoB. CTpyKTypbl OenkoBoil Mosekyinbl. [lepBuunas
CTpyKTypa Oelika, TeNTUaHAas CBA3b. BTopuyHas, TpeTWyHas, 4YeTBEPTUUHAS
cTpyktypbl. Jlenarypauus. CBoiictBa OenkoB. Krnaccudukamuss — OenKoB.
buonornyeckue GpyHkimu OEIKoOB.

VYoeBogel. MoHOcCaxapuabl, IUcCaxapubl, OJUIrOCaxapuabl W MOJUCAXaPHUIBL.
OO6mmit maH CTpoeHuss W (PU3UKO-XMMHYECKHE CBOMCTBAa  YIJICBOJIOB.
buonornyeckue QpyHKIIMH yIIEBOIOB.

Jlunuasl. T'uapodunsHO-ruapodoOHBIe cBoiicTBa. Kitlaccudukanus nunuaos.
Tpurmuuepunapl, ¢Qochonunuapl, BOCKU, CTEpouIbl. buomornueckue ¢(yHKIUU
munuoB. OO1IMe CBOCTBa OMOJIOTUYECKUX MEMOpaH - TEKy4eCTh, CHOCOOHOCTh K
CaM03aMbIKaHUIO, TOITYITPOHHUIIAEMOCTb.

Hyxnennoseie xucnorel. JHK un PHK. CrpoeHne HYKIEMHOBBIX KHCIOT.
Hyxneoruasl. [lpunnun xomrmiementapHoctu. I[lpaBuwio Yapradda. Crpykrypa
JIHK - nBoitnas cnupans. MectoHaxoxaeHue u omonorudeckue ¢pynkiuu JIHK.
Bunst PHK. ®ynkiun PHK B knetke.

Crpoenue wmonekynasl AT®. Makpospruueckue cBa3u B Mojekyie ATO.
buonornyeckue pynkuuun AT®. BoccTaHOBIEHHBIE TIEPEHOCUUKHU, UX (PYHKIIMH B
kietke. CexkBenuposanue JTHK.

CrpykTypHast OuWoOJIOTHS: OHOXMMHYECKHME H OHOPHU3NUECKHE HCCIICTOBAHUS
COCTaBa M MPOCTPAHCTBEHHON CTPYKTYpPbl OMOMOJIEKYIL.

JlemoHCTpanuu:

[Toptpetsr: JI. Ilonunr, Ix. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, O.
Conrep, C. IIpy3unep.

Hwnarpammel: "PacnipeneneHne XMMHUYECKHX JJIEMEHTOB B HEKHMBOM mpupoze',
"Pacnpenenenne XuMHYECKUX DJIEMEHTOB B ’KHUBOW nipupoe.

Tabmuubpt u  cxembl: "llepuoguyeckas Tabiuia XUMHUYECKUX DJIEMEHTOB',
"Ctpoenue Monekyasl Bomabl", "BemectBa B cocraBe opranusMoB", "CrpoeHue
monekyibl Oenka", "CrpykTypel OenkoBod Mousekynsl", "CTpoeHue MoKy
yriieBogoB", "Ctpoenue mosekyn munuaos", "HyknenHnosblie kucnotsl", "CTpoeHue
MoJteKyibl ATD".

OO6opynoBaHue: XuMUYECKast MOCyaa U 000pyI0BaHHE.



JlabopatopHast padorta "OOHapyxeHHE OCITKOB C MOMOIILI0 Ka4eCTBEHHBIX
peakuuii”.

JIabopatopHas pabora "VccnenoBaHue HyKJICHHOBBIX KHUCIIOT, BBIJCICHHBIX
U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOB'".

Tema 5. Cmpoenue u hynkyuu knemku. — 8 u.
Tunbel  KJIETOK:  JyKapuoTHyeckas U mnpokapuotudeckas. CTpyKTypHO-
(byHKIMOHATBHBIE 00Pa30BaHUS KIIETKU.
CrpoeHue mnpokapuoTudyeckod kietku. KrnetouHas creHka OakTepuil U apxew.
OcoOeHHOCTH CTPOCHUS TeTepOTPOPHON U aBTOTPOPHOU MPOKAPUOTHUECKUX
KJIETOK. MeCTO 1 poiib NPOKapuoT B OMOIIEHO3aX.
Crtpoenne u (yHKIIMOHUPOBAHUE SyKapUOTHUECKOM kieTkd. I[lmasmartmueckas
MeMOpaHa (masmanemma). CTpykTypa Tuta3MaTudeckod MeMOpasbl. TpaHcmopT
BEIIECTB Yepe3 MIa3MaTHIeCKyr0 MeMOpaHy: naccuBHbIN (nuddy3us, odneryeHHas
muddy3us), akTUBHBIA (MEPBUYHBIA U BTOPUYHBIM aKTUBHBIA TPAHCIOPT).
[Tonynponuniaemocth MeMOpaHnbl. PaboTa HaTpuii-kaaueBoro Hacoca. DHAOLUUTO3:
MUHOIUTO3, (aronuTo3. Dk301uTo3. Kietounas crenka. CTpykTypa U (QyHKIIUU
KJIETOYHOUM CTEHKHU PACTeHHI, rprOOB.
Hurornazma. Luro3zons. Lutockenet. /JIBukeHue nuTomiasmel. OpraHouabl
kieTku. OHOMEeMOpaHHbIE OPraHOUIBI KIETKH: HAoIIa3MaTuueckas cetb (I11C),
annapar [onpmKH, U30COMBI, HMX CTpoeHue U (QyHKUMH. B3aumocBsa3b
OJHOMEMOpAHHBIX OpPraHOMAOB KIETKH. CTpOEHHE TPaHYISIPHOTO PETUKYIyMa.
Cunte3 pactBopuMbiXx OenkoB. CHHTE3 KIETOUYHBIX MeMOpaH. [mamkuit
(arpanynsipHbI) 3HIOIUIA3MATHUECKUM peTukynyM. CekperopHass (QyHKIMS
anmapara ['onbmku. TpaHcOpT BEWIECTB B KJIETKE. Bakyosin paCTUTENBHBIX KIIETOK.
Knerounsiii cok. Typrop.
[TomyaBTOHOMHBIE OpPraHOWABI KIETKU: MHUTOXOHApHUM, iactuabl. CTpoeHue u
(bYHKIIMKM MUTOXOHApUIA U tiacTu. [lepBuyuHbIe, BTOPUYHBIE U CIIOKHBIC TUTACTH/IBI
(OTOCUHTE3UPYIONIUX JYKAPUOT. XJIOPOILIACTBI, XPOMOIUIACTHI, JIEHKOTUIACTHI
BBICILIMX PACTEHUM.
HememOpanubsie opranouasl kietku CrpoeHne U (yHKIUM HEMeMOpaHHBIX
opraHousioB KjeTku. PubGocombl. MukpodunamenTsl. MBeIIIeuHble  KJIETKH.
Muxkpotpybouku. Krnetounsnii mentp. CTpoeHue W JBWKEHUE KIYTUKOB U
pecHrueK. MUuKpoTpyOOouKu nuToria3Mel. [{eHTpuons.
Anpo. OGosouka sApa, XpPOMaTUH, KapuoIUia3Mma, SAPBIIIKHA, WX CTPOEHUE U
byHkuuu. SnepHslii  O0enkoBbIi Marpukc. IIpocTpaHCTBEHHOE pacnoJIOKEHUE
XpOMOCOM B MHTep(]a3HOM siipe. benku xpomaThHa - TUCTOHBI.
Knerounsie BxmtoueHus. CpaBHUTENbHAsS XapaKTEPUCTUKA KIIETOK SYKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOMN).

JlemoHCTpanuu:
[Toptpetsi: K.C. MepexkoBckuid, JI. Maprynuc.
Tabmuiet u cxemsl: "Ctpoenue sykapuoTrueckor kiuetku", "CTpoeHue KMBOTHOM
kietku", "Ctpoenue pactutenbHol kietku'", "Ctpoenue mutoxonapuu", "Amapo",
"CTpoeHue NpOKapuOTUUECKON KIETKH".



OOopynoBaHHE: CBETOBOM  MHUKPOCKOI, MHKpOIIpENnaparbl  pacTUTENbHbIX,
’KUBOTHBIX KJIETOK, MUKPOIIpENaparbl 0aKTepHUabHbIX KJIETOK.

JlaboparopHass pabora "M3yueHue cCTpoeHUS KJIETOK  Pa3IUYHbIX
OpraHu3MoB".

[TpakTudeckas padota "M3ydyeHne CBOMCTB KJIETOUHOM MeMOpaHbI'.

JlaboparopHast pabora "HccienoBaHue IutazMoiiM3a M JEIUIa3MoJid3a B
PaCTUTEINIbHBIX KJIETKaX'.

[IpakTtrueckast padora "M3ydeHne OBMKEHUS ITUTOILIA3MBI B PACTHTEIBHBIX
KJIeTKax".

Tema 6. Oomen eeuwyecme u npespaunienue IHepzuU 6 Kiemke. — 13 u.
AccUMUIISIMA W JIUCCUMUJIISLMS - JABE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIECTB: aBTOTPOGHBIN W TeTEPOTPOPHBINA. YUacTHe KHUCIOpOIa B OOMEHHBIX
mporeccax. JHepreTuyeckoe obecrmeueHne KiaeTku: mnpeBpamieHue ATD B
OOMEHHBbIX Tpolieccax. @DOEpMEHTATUBHBIA XapakTep peakiuil KJIETOYHOTO
Merabonu3ma. DepMeHThl, MX CTPOCHHE, CBOWCTBA W MEXaHWU3M JICUCTBUS.
Kodepmentsl. OTiinuusi (epMEHTOB OT HEOPraHMYECKUX KaTalu3aropoB. bemku-
aKTUBATOpPbl U OEJNKU-UHTUOUTOPHI. 3aBUCUMOCTH CKOPOCTH (PEPMEHTATUBHBIX
peaKIuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIM CUHTE3 OPraHUYECKUX BEHIECTB B KieTke. DotocuHTe3. CBeTOBas U
TeMHOBas ¢a3bl. [IpogykTHBHOCTH (oTOCHMHTE3a. BiusHue pa3nuyHbIX (pakTOpoB
Ha CKOpPOCTh (POTOCHHTE3a. 3HAYEHHE (POTOCUHTE3A.

XemocuHTte3. PazHooOpa3ue OpraHM3MOB-XEMOCHHTETUKOB: HUTPUDUIMPYIOIINE
OakTepuu, Kene300aKkTepuu, cepoOaKTEepHUH, BOJIOPOJHBIE OakTepuu. 3HAUCHHUE
XEMOCHHTE3A.

AHa’poOHble opranu3mbl. Buael Opoxenus. [IpoaykTel OpokeHHsT W UX
WCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUHU U BO30yIUTENH O0JIe3HEN.

AdpoOHBIE OpraHU3MBI. JTallbl AHEPreTUYecKoro oOMeHa. [loAroToBUTENHHBIN
yTan. [ukoau3 - 0eCKUCIOPOIHOE PACILEIIIICHUE [TTFOKO3BI.

buosornueckoe OKHCIIEHWE, WIM KIETOYHOE JbIXaHue. Poinbp MUTOXOHIpUil B
npoiieccax ouonornueckoro okucienus. Luknumaeckue peakiuu. OKUCIUTEIHLHOE
dbochopmmposanue. [IpeumyiecTBa a’3poOHOTO MyTH OOMEHA BEIIECTB MEpe
aHa’pOOHBIM. DP(HEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

JlemoHCTpanuu:

[Toptpersr: . [Ipuctiu, K.A. Tumupszes, C.H. Bunorpanckuii, B.A. DHrensrapar,
I1. Mutuenn, ["A. 3aBap3uH.

Tabnuup! u cxeMbl: "dorocunres", "IHepreruueckuit oomen", "buocunres 6enka",
"Crpoenue epmenTa, "Xemocunres".

OO6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYIOBaHHME [UIsl TMPUTOTOBICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

Jlaboparopnas pabora "V3yueHne KaTaIUTHYECKOW aKTUBHOCTH (hEPMEHTOB
(Ha mpuMepe aMuiia3bl WK Karanasbl)".

Jlaboparoprast pabora "M3yueHue (PEepPMEHTATUBHOTO  PACIHICTUICHHUS
MEPOKCU/IA BOJAOPO/Ia B PACTUTENIBHBIX U AKUBOTHBIX KJIETKaxX".



Jlabopatopnass pabora "CpaBHeHue mporieccoB  (OTOCHHTE3a W
XeMOCHUHTEe3a".
Jlaboparopnas paborta "CpaBHeHHE MPOIECCOB OPOXKEHUSI U JIbIXaHUSA".

Tema 7. Hacneocmeennasa ungpopmayusn u peanuszayus ee ¢ Kiemke. — 12
y.
Peakuum wmarpuuHoro cuHresa. lIpuHIMII KOMIUIEMEHTapHOCTH B PEAKIHIX
MaTpUYHOTO cuHTe3a. Peanusarus HacnencTBeHHON mHpopMainuu. ['eHeTnyeckuit
KOI, ero cmoucrtBa. Tpanckpunuus - marpuudbld cuHTe3 PHK. IlpmHnmmsr
TPAHCKPUIILMN: KOMILIEMEHTAPHOCTh, aHTUIIAPAIIIENBHOCTD, ACUMMETPUYHOCTD.
Tpancnauus u ee stanbl. Yuactue TpancnoptHeix PHK B OuocuuTese Oenka.
VYcnoBust O6mocuHTe3a Oenka. KomupoBanue amMuHOKHCIOT. Ponb pubocom B
OouocuHTe3e Oenka.
Opranuzanusi reHoMa y IpOKapuoT U 3YKAPUOT. Perynsius akTUBHOCTU T'€HOB y
npokapuoT. ['mnore3a omnepona (®. KakoO, XK. Mano). Perymsmus oOMeHHBIX
poreccoB B kieTke. Kietounslii romeocTas.
Bupycsl - HeksieTouHble (OpMBI KM3HU U OOiMratHeie mapasuThl. CTpoeHue
MPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaros.
BupycHbie 3a0oneBaHus 4YenoBeka, >KUBOTHBIX, pacteHuit. CIINJ], COVID-19,
COLIMAJIBHBIE U MEAUIIMHCKHE MTPOOIIEMBI.

JlemoHCcTpanuu:
[Toprpetsr: H.K. Konbuos, /[.11. UBanOBCKUIA.
Tabmuubl u cxembl: "buocunrte3 Oenka", "lTenerwmueckuit kon", "Bupycs",
"baktepuodaru".

[Ipaktuueckas pabora "Coznanue moaenu Bupyca'.

Tema 8. ZKuznennwiii yuxkn Kiemxu. — 6 u.
Krnerounslii iuki, ero nepuossl U perymsmus. Marepdasza u Mmuro3. OcodOeHHOCTH
MpoIIeCCOB, TMpoTekaronmx B wuHTepdasze. [loaroroBka KIETKH K JEJICHUIO.
[IpecunTeTnyeckuii (MOCTMUTOTUYECKUI ), CHHTETUUECKUNA U TTOCTCUHTETUYECKUI
(MpeMUTOTHUYECKUI) IEPUOABI UHTEP(A3HI.
Marpuussiii cunre3 JHK - permkanuda. Ilpunuumner perummkamun  JJHK:
KOMIUIEMEHTAPHOCTh,  IOJIYKOHCEPBATUBHBIM  CHHTE3, AHTUIIAPAIIIEINBHOCTb.
Mexanusm permmkanun JJHK. Xpomocomsbl. Ctpoenue xpomocoM. Ternomepsl n

TeoMepa3za. XPOMOCOMHBIA HAOOp KJIETKM - KapuoTui. JIUIIougHbl W
raiiouAHbIA ~ HAOOpel  XpomMocoM. lomonmoruuneie xpomocombl. [lonoBbie
XPOMOCOMBI.

Jenenue kieTku - Muto3. CTaiuy MUTO3a U TPOUCXOJIAIINE B HUX MPOIECChl. THUTIBI
muto3a. Kapuokrnes u uutoknnes. buonornueckoe 3Hau€HUEe MUTO3A.
Perynsiiiust MUTOTHYECKOTO ITUKIIA KJIETKH. [I[porpaMmmupyemas kiieTouHas TuOep -
arnomnTo3.
Krnerounoe s1po, XpoMocombl, GyHKIIMOHATBHAS TCHOMUKA.

JlemoHCTpanuu:



Tabnuubl u cxembl: "Ku3nennsiid nukin kietku", "Mutos", "Crpoenne xpomocom",
"Pemnukamus JJHK".
OO6opynoBaHue: CBETOBOM MHMKPOCKOI, MUKpompemnaparsl: "MuTo3 B KIETKax
KOpelIka Jiyka'.

JlaboparopHast ~ pabora "N3yueHue XpOMOCOM Ha  TOTOBBIX
MHKpoInpemnaparax".

Jlaboparopnas pabora "HaOmroneHne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa
JyKa (Ha rOTOBBIX MUKpoOIpenaparax)".

Tema 9. Cmpoenue u gpynkyuu opzanuzmos. — 17 u.
buonornueckoe pazHooOpa3zue opraHu3MoB. OTHOKJIETOYHBIE, KOJIOHHAJbHBIC,
MHOTOKJIETOYHBIE OPraHU3MBl.
OCOOEHHOCTH CTPOCHHSI W >KU3HEICATENIBHOCTH OJHOKJIETOYHBIX OPraHU3MOB.
bakrepun, apxeu, OJHOKJIETOYHbIE TI'pUOBI, OJHOKIETOYHBIE BOJOPOCIH, IPYrUe
npoTUcThl. KoloHManbHbIE OPraHU3MBL.
B3anMoCBsA3p YacTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl U CHUCTEMBI
opranoB. OpraHusm Kak e1uHoe 1enoe. [omeocTas.
Tkanu pacreHuid. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBaTesibHAs, MOKPOBHAS,
IpoBOJALIas, OCHOBHas, MexaHHueckass. OCOOCHHOCTH CTpOECHHs, (QyHKUUN U
pacCIoI0KEHUs TKAHEW B OpraHax pacTEHUM.
TkaHM >KMBOTHBIX M YeEJOBEKa. THWIBI >KUBOTHBIX TKAaHEH: >SNHUTENHANIbHASA,
COCJIMHUTENbHASA, MbIIIEYHAs,, HepBHAasA. OCOOEHHOCTH CTpoeHusd, (YHKUUN H
pPacoIOKEHUsI TKAHEW B OpraHax >KMBOTHBIX U YEJIOBEKa.
Opransl. BeretatuBHble U T€HEPATUBHBIE OPTraHbl pacTeHUHM. OpraHbl U CUCTEMBI
OpraHoOB JKUBOTHBIX U YesioBeKa. DyHKIIUKA OPraHOB U CUCTEM OPIraHOB.
Omnopa Tema opranu3sMoB. Kapkac pactennit. CkeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapyKHbII 1 BHyTpeHHUN cKesleT. CTpOCHHE U THUIIbI
COECIMHEHUS KOCTEM.
JIBukeHHe OpraHu3MoB. J[BH)KEHHE OJHOKIJIETOYHBIX OPraHU3MOB: aMeOOMIHOE,
XKT'YTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PACTEHMI: TPOIU3MBI U
HaCTUH. /[BUKEHUE MHOTOKJIETOYHBIX JKUBOTHBIX U YEJIOBEKA: MBIIIEYHAs] CUCTEMA.
Pednexc. CkeneTHbie MBIIIIBI U UX padoTa.
[Turanue opranusMoB. l[lomiomieHrne BOIBI, YINIEKUCIOIO ra3a U MHHEPaJIbHBIX
BellleCTB  pacrteHusiMu.  [Iutanme  KUBOTHBIX.  BHyTpumonoctHoe U
BHYTPUKJIETOYHOE MNHIleBapeHue. [luTaHue MO3BOHOYHBIX >KUBOTHBIX. OTIENbl
NUIIEBapUTENIbHOTO TpakTa. [lumeBaputenbHble kene3bl. [lumeBapuTenbHas
CUCTEMA YEeJIOBEKA.
Jpixanue opranu3moB. Jlpixanue pactenuil. [[prxanue >xuBoTHbIX. J{uddy3us razon
yepe3 MOBEpXHOCTh KkieTKU. KokHoe npixanue. J[IpixaTenbHass MOBEPXHOCTb.
KabepHoe u jieroyHoe JpixaHue. J[pIxaHue mo3BOHOYHBIX JKUBOTHBIX U YEJIOBEKA.
OBOJNIOLIMOHHOE  YCJIO)KHEHHWE CTPOEHUS JIETKMX IIO3BOHOYHBIX YKHUBOTHBIX.
JpixarenpHas cucTemMa ueloBeKa. MexaHu3M BEHTWISIUU JIETKUX Y MTHI[ U
MJIEKOTIUTArOMIMX. Perynsmus npixanus. [[pixaTenpabie 00bEMBI.
TpaHcnopT BEWIECTB y OPraHU3MOB. TpaHCIIOPTHBIE CUCTEMBI paCTeHUM. TpaHcnopt
BELIECTB Y )KMBOTHBIX. KpOBEeHOCHas1 cuctema u ee opransl. KpoBeHOCHas cucrtema
NIO3BOHOYHBIX >KMBOTHBIX M 4enoBeka. Cepaue, KpOBEHOCHBIE COCYIBl U KPOBb.



Kpyru xpoBooOpaiiieHrs. DBOTIOIMOHHBIE YCIOXKHEHHUS CTPOCHHUS KPOBEHOCHOM
CUCTEMBI MIO3BOHOYHBIX )KUBOTHBIX. PaboTa cep/iiia u ee perysmsiusi.
Boeinenenne y opranu3MoB. BeiieneHue y pacteHuid. BpiaeneHue y jKMBOTHBIX.
Cokparurenbable Bakyonu. Oprasbl BblaelicHHs. DPuibTpainus, CEKpeuus u
oOpaTHO€ BCAaChIBAHHE KAaK MEXaHU3Mbl PabOThl OpraHoB BbiAeleHUd. CBS3b
MOJIOCTH Te€Ja C KPOBEHOCHOW M BBIICIUTEIBHOM cHCTEMaMU. BeiaeneHue y
MO3BOHOYHBIX >KMBOTHBIX U uesoBeka. [louku. CTpoeHne u (QPyHKIMOHUPOBAHUE
HeppoHa. OOpazoBaHNE MOYH y YEIOBEKA.
3ammTa y OpraHu3MoB. 3alllUTa Y OJHOKIETOUYHBIX OpraHu3MoB. Criopbl OakTepuit
Y IIUCTHI MpOCTeNIMNX. 3anIuTa y MHOTOKJIETOUHBIX pacTeHuid. Kyrukyna. Cpeacrtsa
MMaCCUBHOMN U XUMHUYECKOH 3aIUThl. OUTOHIIUIEL.
3ammTa y MHOTOKJIETOUHBIX >KUBOTHBIX. [IOKpOBBI M MX MPOU3BOJHBIC. 3aluTa
opranu3ma oOT Oone3Held. VmMyHHas cuctema 4enoBeka. KiieTouHwlii u
TYMOPJIbHBIH UMMYHUTET. BpoxkaeHHBbIH U TpUOOPETeHHBIH crenuduueckuit
UMMyHUTET. Teopus KioHaIbHO-celekTuBHOro ummyHutera (I1. Dpnux, O.M.
bepuert, C. Tonerasa). BocnanurenbHble OTBETHI OPraHU3MOB. Poib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUH CUCTEMHBIX 3a00JICBaHUN.
PaznpaxuMoCTh U peryisiuus y OpraHu3mMoB. Pa3apakuMoOCTh Yy OJHOKJIETOUYHBIX
opranu3MmoB. Takcucel. Pasznpaxumocts u peryisinus y pacTeHud. PocTtoBbie
BEILIECTBA U UX 3HAUYCHUE.
Hepsnas cuctema u pediekTopHasi perysius y ®KuBoTHbIX. HepBHas cuctema u ee
OTJIE€JIbl. DBOIIOIMOHHOE YCIIOXKHEHUE CTPOCHUS HEPBHOM CHUCTEMBI Y KUBOTHBIX.
OTtaenbl TOJTOBHOTO MO3ra MO3BOHOYHBIX KUBOTHBIX. Pedrexkc u peduexropHas
nyra. be3ycioBHbIE U YCIOBHbBIE PEQIIEKCHI.
['yMopanbHas perynasnus U SHIOKPUHHAS CUCTEMA JKMBOTHBIX U YeloBeKa. JKenessbl
DHAOKPUHHOM CHCTEMBI M HX TOPMOHBI. JleicTBME TOpMOHOB. B3anmmocBsA3b
HEPBHOU U SHIOKPUHHOM cucteM. [ unorasamo-runodusapHas cucrema.
JlemoHCTpanuu:
[Toprper: W.I1. I1aBnos.
Tabmuip! u cxeMbl: "OIHOKIETOUHBIC BOAOPOCH", "MHOTOKJIETOYHBIE BOJIOPOCITH ",
"Bakrepun", "I[Ipocreiimmue", "Opransl IBETKOBBIX pacTeHuit", "CucTeMbl OpraHoB

MO3BOHOYHBIX JKMBOTHBIX", "BHyTpeHHee cTpoeHne HacekoMmbix", "TkaHu
pactenuit", "KopueBbie cuctembl", "Crpoenue ctebnsa", "CrpoeHue ITUCTOBOM
mnactuHkn", "Tkanm xuBoTHBIX", "Ckener uyenoBeka", "l[lumieBapurenbHas

cucrema", "KposenocHas cucrema', " /[pixarensnas cucrema', "HepBHas cucrema',
"Koxka", "Mpiueunas cucrema", "BwiaenurensHas cucrema', "DHAOKpUHHAs
cucrema", "Crpoenne Mbb', "MMmynuter”, "Kumeunononocrasie”, "Cxema
nutanuss pacreHuil, "KpOBEHOCHBIE CHCTEMBI IO3BOHOYHBIX IKWUBOTHBIX',
"Crpoenue ruapsl”’, "Ctpoenue miaHapun', "BHyTpeHHEE CTpOEHUE T0KIEBOTO
yepBs'", "HepBuas cuctema pri0", "HepBHas cucrema nsrymku', "HepBHas cucrema
npecMmbikatomuxcs”,  "HepBnas  cucrema  nrun', "HepBHas  cucrema
miekonutaromux", "HepBHas cucrema yenoseka", "Peduiexc".

OO6opynoBaHue: CBETOBOM  MHUKPOCKOT, MHUKPOIpPEnapaTbl  OJHOKJICTOYHBIX
OpraHMW3MOB, MHKpOMNpenaparbl TKaHEW, PAKOBUHBI MOJUIIOCKOB, KOJUJIEKIIMU
HACEKOMBIX, UIJIOKOKUX, KUBBIE AK3EMIUIIPbl KOMHATHBIX DPACTCHHM, repbapuu



pacTeHUM pas3HbBIX OTAEJIOB, BIAXKHBIE IpPENaparbl JKUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECMO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJOBEKa,
o0opynoBaHUE JJIs IEMOHCTPAIMU [TOYBEHHOTO U BO3AYIIHOTO MUTAHUS PACTCHHH,
pacuieruieHus Kpaxmana 1 OesikoB Moj| JeicTBUeM (hepMEHTOB, 000pyIOBaHUE IJIs
JEMOHCTPAILIMKM ONBITOB MO W3MEPEHUIO KU3HEHHON €MKOCTH JIETKHX, MEXaHH3Ma
JbIXaTEIbHBIX IBUKEHUN, MOJIEIIA TOJIOBHOTO MO3Ta PA3JIMYHbBIX )KUBOTHBIX.

JlaGoparopnas pabora "M3ydueHnue TkaHel pacTeHU".

JIaboparopnas padora "M3yueHue TkaHel KUBOTHBIX .

Jlaboparopnas pabota "M3yueHue opraHoB IIBETKOBOIO PACTECHHUS .

Tema 10. Pazmnoscenue u pazgumue op2aHu3mos. — 8 4.
®dopmbl pa3MHOXKEHUSI OPraHU3MOB: Oecronoe (BKIII0Yasi BETETaTUBHOE) U TOJIOBOE.
Buner Oecrmonoro pa3MHOXKEHHS: IIOYKOBAHME, CIOPYISIUS, (QparMeHTalus,
KJIOHUPOBAHHE.
[TonoBoe pazmHoxeHue. [lonoBble KneTku, uin ramersl. Melo3. Ctaguu Meiiosa.
IToBenenue xpomocoM B Meio3e. Kpoccunrosep. bronorndeckuii CMbICT Meiio3a U
IIOJIOBOTO Iporecca. Meio3 u ero MeCTo B dKU3HEHHOM LIUKJIE OPTaHU3MOB.
[IpenzapoasimieBoe pasButre. l'ameroreHe3 y >KMBOTHBIX. [loJIOBBIE JKele3bl.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CnepmaTtorenes u ooreHes. CtpoeHue
IIOJIOBBIX KJIETOK.
OmionoTBOopeHre W 3MOpPHOHAJIBHOE  Pa3BUTUE  JKUBOTHBIX.  CrocoOsl
OIUTIOJIOTBOPEHUS: HapyKHOE, BHyTpeHHee. [lapTeHorenes.
NuauBryalbHOE Pa3BUTHE OPraHU3MOB (OHTOT€HE3). DMOPHOJIOrUs - HayKa O
pa3BUTHH opraHu3MoB. CTaJuK YMOPUOTeHEe3a KUBOTHBIX (HA MPUMEPE JATYLIKH).
HpoGnenue. Tunbl apoGnenus. OcCoOEHHOCTH JpOOJIEHUS MIIEKOTUTAIOIINX.
3apojblllieBble  JTUCTKU  (TacTpyisiius). 3akjiajka oOpraHoB M TKaHEH U3
3apOJIBIIIEBBIX JIUCTKOB. B3auMHOE BIIMSHHME YacTe pa3BUBAIOIIETOCS 3apoibllia
(oMOpHoHaNIbHASI MHAYKIIHS ). 3aKIaaKa IjaHa CTPOCHUS JKUBOTHOTO KaK pe3yJbTar
UepapXUYECKUX B3aUMOJICHCTBUI TeHOB. BiusiHue Ha sMOpHOHATBHOE pa3BUTHE
pa3IMuHBIX (AKTOPOB OKPYXKAIOUIEH cpesibl.
Poct u pasButne xuBoTHBIX. [locTamMOpuonanbubiii iepuoa. [Ipsmoe u Henpsimoe
pa3zButue. PaszButne ¢ meramopdo3oM y OECHO3BOHOYHBIX M TO3BOHOUHBIX
JKUBOTHBIX. bHOJIOTMYECKOE 3HAYEHHE NPSMOIO M HENPSMOro pPa3BUTHS, HX
pacrpocTpaHeHue B rpupojie. Tumbl pocTta KUBOTHBIX. DAKTOPHI pEryiIsiiun pocta
KUBOTHBIX M uesnoBeka. CTaguu NMoCTAIMOPHUOHAIBHOTO Pa3BUTHS Y >KMBOTHBIX U
yenoBeka. [lepnoasl oHTOreHe3a uenoBeka. CTapeHne u CMepTh Kak OMOJIOrH4eCcKue
MIPOLIECCHI.
Pa3mHoxeHnue u pa3Butue pacrenuid. 'ametoput u cnopo@ut. Meiio3 B KU3HEHHOM
1ukIie pactenuit. O6pazoBaHue CIOp B Mpolecce Meio3a. ['ameTorenes y pacTeHui.
OmnomoTBOpeHME M pPA3BUTHE  PACTUTENBHBIX ~ OpraHu3MoB.  JIBoiiHOE
OIJIOZOTBOPEHHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHUE U pa3BUTHE CEMEHH.
MexaHu3Mbl pEryisiiui OHTOT€HE3a Y PACTEHUMN U KUBOTHBIX.

JlemoHCcTpauuu:
IToptpetsi: C.I. HaBamun, X. [lInemas.
Tabmuupr u  cxemsl: "BererarmBHoe pasMHoxkeHue", "Tumbel 0Oecronoro

pasMHOXkeHus", "Pa3MHOXXeHHE XjamMuJIoMOHanbl", "Pa3sMHOXEHHUE SBIJICHBI",



"Pazmuoxenue tuapel", "Meio3", "Xpomocomsl", "T'amerorenes", "CrpoeHue
ailliekneTkn u cnepmaro3ouaa’’, "OcHoBHbIE cTaguu oHTOreHesa", "lIpsmoe wu
HenpsMoe pa3Butue', "Pa3sutue Maiickoro xxyka'", "Pazsutue capanuun”, "PazButue
aarymku", " JIBOHOE OMIOJJOTBOPEHUE Y IIBETKOBBIX pacTeHuit”, "CTpoeHue ceMsH
OJTHOZIOJIBHBIX M JABYINOJIbHBIX pacTeHuil", "JKU3HEHHBIN UK MOPCKOM KamycThl'",
"JKuznennsiii 1ukn mxa", "JKu3HEeHHBIN TUKIT nanopoTHUKA", "JKU3HEHHBIN UK
COCHBI'".
OOopynoBaHHEe: CBETOBOM MHKPOCKON, MUKpPOIpENnaparbl SWLEKIETOK U
CIEPMATO30MI0B, MOJIEb "LIMKI pa3BUTHS JATYIIKA'".

Jlaboparopras pabora "M3ydeHne CTPOCHHS IOJOBBIX KJIETOK Ha TOTOBBIX
MUKponpenaparax".

[Ipaktnueckass pabora "BpIsBiI€HHME MPU3HAKOB CXOJICTBA 3apOJIbIIIEH
MTO3BOHOYHBIX JKMBOTHBIX .

JlaboparopHast pabora "CrpoeHue OpraHoB Pa3MHOXKEHHUS BBICIIUX
pactenuit"”.

Tema 11. I'enemuka - Hayka 0 HAC1E0CMEEHHOCHIU U UMEHYUBOCHU
opzanuzmos. — 1 u.
HcTtopus cTaHOBIEHUS U Pa3BUTUSI TeHETUKH Kak Hayku. Pabotel I. Mennens, I ne
®puza, T. Moprana. Posib 0T€4eCTBEHHBIX YUYEHBIX B PA3BUTHH T'€HETHUKU. PabOTHhI
H.K. KonsuioBa, H.1. BaBunoBa, A.H. benoszepckoro, I'.JI. Kapneuenko, FO.A.
Ounumnuenko, H.B. Tumodeena-PecoBckoro.
OCHOBHBIC TEHETUYECKUE TMOHATHS M CUMBOJBL. [OMOJOTHYHBIE XPOMOCOMBI,
aJUIeNIbHbIC TEHBbI, AJIbTEPHATUBHBIC MPU3HAKHU, JOMHHAHTHBIA M PEIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, T€TEPO3UT0Ta, YUCTAs JIMHUS, TUOPUIbI, TEHOTHUII, ()EHOTHIL.
OcCHOBHBIE ~ METOJIbI ~ TEHETUKHU:  THUOPUIOJOTHMYECKHUM,  IUTOJOTUYECKUM,
MOJIEKYJISIPHO-T€HETUYECKUH.

JlemoHCTpanuu:
[Toptpetsi: I. Mennens, I. ae ®pus, T. Mopran, H.K. Konsuos, H.W. BaBunos, A.H.
benozepckuit, I.J[. Kaprieuenko, FO.A. ®unumuenko, H.B. Tumodees-PecoBckuii.
Tabmuupl 1 cxemsl: "Metoapl reHeTUKH'", "CXeMbI CKpeIuBaHus'.

JlaGoparopnass  pabora  "/Ilpo3zoduma Kak  OOBEKT TI'€HETHYECKHUX
uccleqoBaHuin" .

Tema 12. 3akonomepuocmu naciedcmeennocmu. — 11 u.
Mounorundpuanoe ckpemupanue. [lepBoiii 3akoH MeHaens - 3aKkoH eaquHooOpa3us
ruOpu0B nepBoro nokosnenus. [IpaBuno nomuHupoBanus. Bropoi 3akoH Mennens
- 3aKOH pacHICTUICHUs] MPU3HAKOB. lluToMOrMyeckre OCHOBBI MOHOTHOPHUIHOTO
CKpelrBaHus. [ MmoTe3a YuCTOThHI TaMET.
AHanusupyoniee ckpemuBaHue. [IpomMexyTodHBIM XapakTep Hacleq0BaHUs.
Pacmienienrie mpu3HaKkoB MPU HEMOTHOM JTJOMUHUPOBAHUH.
JurubpugHoe ckpemuBaHue. Tpetwit 3akoH MeHnens - 3aKOH HE3aBHUCHUMOTO
HaCJIeI0BaHUs MpU3HAKOB. [{uTomornueckme 0CHOBBI UTHOPUAHOTO CKPEIITMBAHUS.
CuerienHoe HacnenoBanue mnpusHakoB. PaGorer T. Moprana. CuerneHHOe
HAclIEJOBAaHUE TE€HOB, HAPYUIEHHWE CLEIUICHHS MEXAYy TIeHaMH. XPOMOCOMHas
TEOPUsl HACIEICTBEHHOCTH.



['eHeTnka mona. XpOMOCOMHBI MEXaHHM3M OIpPEAENICHUs Moja. AYyTOCOMBI M
MOJIOBBIE XPOMOCOMBI. [OMOraMeTHbld M TreTeporaMeTHbIN moi. [eHernueckas
CTPYKTypa IOJIOBBIX XpoMOcoM. HacnenoBanue Mpu3HaKkoB, CUEIJIEHHBIX C MOJIOM.
['eHoTHn Kak HuenocTHasd cucteMa. [IneloTponus - MHOKECTBEHHOE AEMCTBHUE I'€HA.
MHOX€eCTBEHHBIN aJUIEIU3M. B3aumonerictsue HEaJUICIIbHBIX T'€HOB.
KommnnemeHnrapHocts. Onucras. [lonumepusi.
[eHeTHUECKNI KOHTPOJb Pa3BUTHUSI PACTEHUW, KUBOTHBIX WU YEJIOBEKA, a TAKKe
(GU3MOJIOTUYECKUX  MPOIECCOB, TOBEACHUS W  KOTHUTUBHBIX  (DYHKIIHH.
[eHeTHYEeCKMEe MEXaHU3MBI CHMOMOTEHEe3a, MEXaHW3MbI B3aUMOICUCTBUS ""XO351H -
napasuT" u "Xo351uH - MUKpOOHOM'". [ eHeTHUeCKHE aCTIeKThI KOHTPOJISI U UBMEHEHUS
HACJICICTBEHHON MH(OPMAITNH B TIOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.
JlemoHCcTpanuu:
[Toprpersr: I. Mennens, T. Mopras.
Tabnumelt 1 cxembl: "IlepBbiit U Bropod 3akoHbl Mennens", "Tperuili 3akoH

Menaensa", "Anamuszupyrouiee ckpemuBanue”, "HemosHoe noMuHUpOBaHHE',
"CleruieHHOE Haclie[JoBaHUE TMpu3HAaKoB Yy napo3oduisl”, "leHeruka momna",
"Kapuotun uenomeka", "Kapuotun npozoduns", "Kapuotunm — nTuimsr",

"MHoxecTBeHHBIN amenu3M', ""B3aumoaeicTBue reHoB".
O6opynoBanue: MOJEIb ISl JEMOHCTPAIMM 3aKOHOB €IWHOOOpa3us THOPHUIOB
MIEPBOTO MOKOJIEHUS U PACUIEIIJIEHUS IPU3HAKOB, MOJIEIIb U AEMOHCTPAIlMU 3aKOHA
HE3aBUCHUMOTO HACJIEAOBAaHUS IPU3HAKOB, MOJIEJIb [T JEMOHCTPALNH CIETIJIEHHOTO
HacJIeJIOBaHUS MPU3HAKOB, CBETOBOM MUKPOCKOII, MUKporpemnapar: "Jlpozoduma".

[Ipaktnueckas  pabora  "M3ydyeHue  pe3ylbTaTOB  MOHOTHMOPHIHOTO
CKpEILIUBaHUs y 1p030Puibl".

[TpakTuueckas padota "M3yuenue pe3ynbraroB JUrMHOPUIHOTO CKPEIIUBAHUS
y Apo3oduib".

Tema 13. 3akonomepnocmu usmenyueocmu. — 6 u.
BzaumoneiictBue reHotuna U cpeapl  npu  QopMuUpoBaHHH  (PEHOTHIIA.
N3MeHunBOCTh NpU3HAKOB. KaueCTBEHHbIE U KOJIMYECTBEHHBIC NMPU3HAKU. Buasl
M3MEHYMBOCTH: HEHACJICACTBEHHAS U HACJIEACTBEHHAS.
Moaudukanronsas  U3MEHYMBOCTh.  Poiab  cpembl B (hOpMHUpOBaHUU
Monu(uKarmoOHHOW M3MeHunBOCTU. Hopma peakium npusHaka. BapuanmoHHBII
psn u BapuanuonHas kpuBas (B. Horanncen). CpoiicTBa MoaudUKAIMOHHON
U3MEHYUBOCTH.
['eHoTHIMYECKAst U3MEHUYUBOCTh. CBOKMCTBA TEHOTUITMYECKON M3MEHUYMBOCTU. BUb
TeHOTUIMTMYECKON M3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHASI.
KomOuHaTuBHAasT W3MEHUMBOCTh. Melo3 W TOJIOBOM TMpoIlecC - OCHOBa
KOMOMHATUBHOW M3MEHUYMBOCTHU. POJIh KOMOMHATHBHON M3MEHYMBOCTH B CO3JaHUU
TE€HETUYECKOTO Pa3HOOOpa3us B Ipejiesiax OJTHOTO BHUJIA.
MyTtanuoHHas U3MEHYUBOCTh. BUbI MyTaIuii: TeHHbIE, XPOMOCOMHBIE, TCHOMHBIE.
CrnoHTaHHbIE U WHIYLUPOBAHHbIE MYyTalUU. SAepHbIE W LUTOILIA3MaTHYECKUE
myTtauur. ComarhMuyeckue U ToJoBble MyTauuu. [IpUYMHBI BO3HUKHOBEHUS
MyTauuii. MyTareHbl W HX BIHUSHUE HAa OPraHU3Mbl. 3aKOHOMEPHOCTHU
MYTallHOHHOTO Mpoliecca. 3aKOH TOMOJIOTUYECKUX PSIJOB B HACJIEICTBEHHOM
m3menunBoctu (H.M. BaBuioB). BHesiepHas W3MEHUYUBOCTh U HACTEACTBEHHOCTD.



JlemoHCTpanuu:
[Toptpetsr: I. ne ®pus, B. Moranucen, H.M. BaBuiios.
Tabmuupl u cxemsl: "Buabl namenunBoctr", "MoaudukanmoHHas U3MEHYUBOCTh ",
"KomOunaruBHas n3amMeH4uBOCTh", "Meito3", "OmionorBopenue”, "['eHeTnueckue
3aboseBanus yenoBeka", "Buasl myTammit'.
OO6opynoBaHue: >KUBbIE U TepOAPHBIE IK3EMILISIPbI KOMHATHBIX PACTEHUM, PUCYHKH
(dboTorpadun) )KUBOTHBIX C Pa3TMIHBIMU BUJAMU U3MEHUYHNBOCTH.

Jlaboparopnas pabota "UccnenoBanue 3aKOHOMEPHOCTEU
MOMU(DUKAITMOHHOW M3MEHYMBOCTH. [locTpoeHne BapualMOHHOTO psAga U
BapUallMOHHOW KpHUBOU'".

[Ipaktrueckass pabora "Myranmuum y  napo3oduiasl  (HA  TOTOBBIX
MUKpoInpenaparax)".

Tema 14. I'enemuxa uenoeeka. — 5 u.

Kapuotun denoBeka. MexayHaponHass MporpaMma MCCJIEIOBaHUS T€HOMa
yenoBeka.  MeToapl  WM3Y4YEHHMsS] TEHETHKM  YEJIOBEKa:  T€HEaJOTHYECKHUU,
OJTU3HEIIOBBIH, ATOT€HETUYECKUH, NONYISIUOHHO-CTATUCTUYECKH,
MOJIEKYJSIPHO-TE€HETUYE CKUI. CoBpemeHHOE OTIpEICJICHHE TreHOTHMA:
MOJIHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIUPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[TI[P-ananu3a. HacnencreeHHble 3a001eBaHus yeiaoBeKka. [ eHHbIE M1 XpOMOCOMHBIE
0o7e3HM uyesroBeKa. boyie3HW ¢ HACIEACTBEHHOW MPEApacloNOKEHHOCTHIO.
3HaueHHEe MEIUIIMHCKON T€HETUKHU B MPEIOTBPAIICHUU U JICYCHUU TCHETHYECKHUX
3a00eBaHU 4eoBeKa. MEIUKOTEHETHYECKOe KOHCYJIbTUpOoBaHHe. (CTBOJIOBBIC
KieTku. [loHAaTne "reHermuyeckoro rpysa’. DTUYECKHE aCIIEKThl UCCIENOBAHUN B
00J1aCTH pelaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue  (akTopsl  TMOBBINICHHOW  YYBCTBUTEIBHOCTH  YellOBEKa K
(bU3NYECKOMY U XUMUUYECKOMY 3arpsi3HCHHUIO OKpykaroiiei cpenbl. [eHeTnueckas
MPEAPACHOIOKEHHOCTh YEJIOBEKA K IMATOJIOTUSIM.

JlemoHCTpanuu:

Tabmumer u cxembl: "Kapuotun uenoBeka", "MeTonbl U3y4eHHs] TEHETHKHU
yejoBeka', "['eHeTnyeckue 3a00JI€BaHUA YeIOoBeKa' .

[Ipaktuueckas pabora "CocTaBieHre U aHAJIN3 POJOCIOBHOM".

Tema 15. Cenexuusa opzanuzmos. — 7 4.

JomecTukanus u cenekuus. 3apoxkIAeHUE CEIEKINU U JoMecTuKauu. Yuenne H.1.
BaBunosa o lleHTpax mpoUCXOXIAEHUS U MHOTro00pa3vs KyJIbTYpPHBIX PacTEHUH.
Poinb cenexkuuu B CO3AaHUU COPTOB PACTEHUM U MOPOJ *KUBOTHBIX. CopT, Mmopoa,
ITaMM. 3aKOH TOMOJIOTMYECKHX PSJIOB B HACJIEACTBEHHOM u3MeHumBocTH H.U.
BaBunosa, ero 3HaueHue JJisl CEIEKIIMOHHON pabOTHI.

Metoasl  cenekuMoHHOM paboThl. McCKycCcTBEHHBIM OTOOp: MaccoBBIM U
VHIUBUIYaJbHBIN. Oramnsl KOMOHMHAIIMOHHOM CCJICKIIHH. HcneiTanue
MIPOU3BOIUTENEH 1O TOTOMCTBY. OTOOP MO TEHOTHITY C TOMOIIIBIO OLIEHKH (PeHOTHUTIA
MOTOMCTBA U OTOOP MO TeHOTHUITy ¢ omouibio aHanmza JJHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ CEJICKITMOHHOW paboThl. PanmuannoHHbIil u
XUMUYECKHM MyTareHe3 Kak UCTOYHUK MYTAaIlMK Y KyJIBTYPHBIX (POPM OpraHU3MOB.
Hcrnonp30oBaHNEe TEHOMHOTO PENAaKTHUPOBAaHUSA W METOJ0B pekomOuHaHTHBIX JJHK
JUIS1 IOJTYYEHHUS UCXOJJHOTO MaTepuaa JJis CEJICKIIUH.



[Tonyuenue momumiongoB. BHyTpuBuaosas rubpunusauus. biuskopoacTBeHHOe
CKpelniuBaHue, uiu UHOpuAuHT. HeponcTBeHHOE CKpeniuBaHue, Wid ayTOPUIAMHT.
['eTepo3uc u ero npuunHsel. Mcnonb3oBaHue rereposuca B cenekiuu. OtaaneHHas
rubpuauzanus. [lpeogonenue OGecrioans MeXBUIIOBBIX THOPHUAOB. JlocTHxkeHUsS
CEJIEKIIMU PACTEHUM U KUBOTHBIX.

CoxpaHeHue M H3y4YEHUE T€HETHYECKHX PECYPCOB KYIBTYPHBIX PACTEHUU U UX
JUKUX pOIUYEH NJIsi CO3/IaHUsI HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3SIMCTBEHHBIX
KYJIBTYP.

JlemoHCcTpanuu:

[Toprpers: H.W. BaBunos, 1.B. Muuypun, ['./[. Kapneuenxo, IL.I1. JlykssiHeHko,
b.JI. Acraypos, H. bopnoyr, /1.K. benses.

TaOmuupel 1 cxeMmbl: "LIEeHTpbl NPOUCXOXKACHUS W MHOTro0Opasusi KyJbTYPHBIX
pactenuil", "3akOH TOMOJIOTMYECKHX DPSIJOB B HACJIEICTBEHHONW H3MEHUMBOCTH',
"Mertonsl cenekiuu”, "Otnanendas rudpuau3zanus’, "Myrtarenes".

Jlaboparopnas pabora "M3ydeHue COpPTOB KyJIbTYPHBIX PAcTeHH U MOPOJ
JIOMAIITHUX >KUBOTHBIX'".

Jlaboparopnas padora "M3ydeHnue METOJ0B CENEKIIUU pacTeHU".

[Ipaktuueckas pabora "[IpuBuBKa pacTeHuii".

Okckypcusi "OCHOBHBIE METOABl M JIOCTHXKEHHUSI CEJEKIHUH PAacTEHUW U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATEIBHBIN  y4aCTOK, B TEIUIMYHOE XO3SIMCTBO, B JabopaTopuro
arpOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPa)".

Tema 16. Buomexnonozus u cunmemuueckas ouonozus. — 3 u.

OOBEKThI, UCIIOJIB3yeMbI€ B OMOTEXHOJIOTHHU, - KJIECTOYHBIE U TKAHEBBIE KYJBTYpHI,
MUKPOOPraHU3MbI, HX  XapaKTepUCTHKA. TpaauiiuoHHas  OHOTEXHOJIOTHS:
xje0oneueHue,  MOJy4YeHUE  KHUCJIOMOJIOUYHBIX  MPOAYKTOB,  BHHOJCIIHE.
Muxkpobuonorndeckuii cuHTe3. OOBEKTHI MHUKPOOHMOIOTHUYECKUX TEXHOJOTHUH.
[TpousBoncTBO G€NIKa, AMUHOKHUCIIOT U BAUTAMUHOB.

Co3nanve TEXHOJNOTHMI M HWHCTPYMEHTOB ILICJICHANPABICHHOTO W3MEHEHUS H
KOHCTPYUPOBAHHSI TEHOMOB C II€JIbIO MOJTYYEHHS] OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIEPIKAIIIMX HE BCTPEUAIONIUECS B MPUPOJIE OMOCUHTETUYECKHUE TTYTH.

Knerounas wuHxeHepus. Meroapl KyiabTypbl KJIETOK W TKaHEW pACTEHUU U
*KuBOTHBIX. KpuoOanku. Comarudeckas THOpUAM3alUg W  COMaTHYECKUN
smOpuorenes. Mcnoiap30BaHue TamionI0B B CEJIEKIIUKU pacTeHUi. MIcKycCTBEHHOE
OTUIOJIOTBOPEHHE. PEKOHCTPYKIIMS SUIEKIIETOK U KJIOHUPOBAHUE )KMBOTHBIX. MeTot
TpPaHCIUIAHTAIUU SJEP KIETOK.

XpoMOCcOMHass M TeHHas WHXEHEpUs. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
KOHCTpyupoBanue pexkoMOuHaHTHRIX JIHK. JlocTwkeHHss W TEpPCIEKTHBBI
XPOMOCOMHOW M TE€HHOW HMHXXCHEPUHM. DKOJOTHYECKUE M ITHUYECKHUE MPOOIEMBI
T€HHOMW WH)KEHEPUH.

Menunuackue OuorexHomoruu. Iloctrenomuas mudpoBas wmeauruHa. [ILP-
JIUarHOCTHKA. MeTaOoJIOMHBIN aHaIM3, TEHOICHTPUYCCKUN aHalu3 IIpoTeoMa
YyeJIoBeKa ISl OLUEHKU COCTOSIHHSI €ro 3/0poBbs. lCHonb30BaHHE CTBOJOBBIX
KiIeTok. TapretHas Tepanus paka. 3D-Oumommkenepuss s pa3paboOTKu
(byHIaMEHTAJIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHUH, CO3/IaHUs KOMILUIEKCHBIX



TKaHEel coueTaHNeM TEXHOJIOTUI TPEXMEPHOTO OMONPUHTHHTA U cKadoiaannra amns
penIeHus 3a/1a4 IepCOHAIN3UPOBAHHON MEIUIIVHBI.
Co3naHne BEKTOPHBIX BAKIIMH C LIEJIbI0 00eCieueHUs] KOMOMHUPOBAaHHOW 3aIUThI OT
BO30ynuTenen OPBU, YCTaHOBJICHHUE MOJIEKYJIAPHBIX MEXAHU3MOB
¢ynkunonupoBanusi PHK-conepkamux BHpYycOB, BBI3BIBAIOIIMX OCO0OO OMNACHbBIE
3a00JI€BaHUS YEJIOBEKA U KUBOTHBIX.
JlemoHCTpanuu:
Tabmuupelr m cxemel: "HMcnonb3oBaHME MHKPOOPTaHU3MOB B IMPOMBIIUIEHHOM
npousBoacTee", "Kiierounas naxenepus'”, "l eHHass HH>xeHepuUs'.
Jlaboparopras padora "U3ydueHne 00beKTOB OMOTEXHOIOTHH .
[IpakTuueckas padota "[lomyueHrne MOTOYHOKHUCIIBIX MPOTYKTOB".

Okckypeusa "BHOTEXHONOrMst - BaKHEHIIas NPOU3BOAUTENbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOIMYECKOE TPOU3BOCTRO)".
Pe3eps

2.11.7. Conepxxkanue odyuenusi B 11 kinacce-102 4, U3 HUX 8 4 - pe3epBHOE BpeMs

Tema 1. 3aporcoenue u pazeumue 3IB0JIOUUOHHBIX NPEOCHMABIECHUI 6
ouonocuu. — 4 u.
OpomonnonHas teopust Y. lapeuna. [Ipeanocbiiku BO3HUKHOBEHUS JapBUHHU3MA.
JKuznb 1 HayuHas aestenbHOCTh Y. J[apBuHa.
JBrxyuiue cuiibl sBoMONMKM BUAOB 1o Y. JlapBuUHY (BBICOKasi MHTEHCUBHOCTH
Pa3MHOXKEHUSI OpraHW3MOB, HACJEACTBEHHAass U3MEHYMBOCTh, Oopnba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN U NCKYCCTBEHHBIN OTOOD).
Odopmnenue cunteTnueckord teopun 3Bomonuu (CTI). HeltpanbHas Teopus
sBomoniu. CoBpeMeHHasi ABOJIIOIMOHHAS OWOJOTHs. 3HAUCHHE HBOJIIOIIMOHHON
TeOpuu B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUpAa.

JlemoHCTpauuu:
[Toptpetsi: Apucrtorens, K. Jlunnei, XK. Jlamapk, O. Cent-Unep, XK. Krosse, Y.
Hapsun, C.C. YerBepukos, .M. HImansraysen, . Xonaeiin, JI.K. bensies.
Tabmumer u cxembl: "Cuctema >xuBod mpuponbl (o K. Jlunuer)", "Jlecthuna
XKUBBIX cymiecTB (o Jlamapky)", "Mexanusm (popMUpPOBaHUS TPUCTIOCOOIICHUN Y
pactenunii u x)kuBOTHBIX (o Jlamapky)", "Kapra-cxema mMapuipyra nyremectsus Y.
Hapsuna', "Haxoaku Y. lapsuna", "®opmel 60ps0sI 3a cymiectBoBanue", "Iloposs
rony6eit", "MHuoroobpasue KyiabTypHbIX ¢dopMm Kamycthl", "Ilopoasl momMamrHux
#UBOTHBIX", "Cxema oOpa3zoBaHus HOBbIX BUAOB (mo Y. [lapsuny)", "Cxema
COOTHOIIEHUS JBMXKYIIUX CHJI 3BOIONMU", "OCHOBHBIE TTOJIOKEHHSI CHHTETUYE CKOM
TEOPUH IBOTFOLINN".

Tema 2. Mukpoeonwyus u ee pesyivmamal. — 14 u.
[Tomysnsanus kKak sJieMeHTapHas eAMHuUIA 3BOOIUN. COBPEMEHHBIE METO/IbI OLICHKU
TEeHETHYECKOTO pa3HooOpa3ust W CTPYKTyphl momyisanuid. M3menenue renodonaa
MNOMYJSIIUM KaK 3JIEMEHTAPHOE 3BOJIIOIMOHHOE SBJICHUE. 3aKOH T'€HETUYECKOIO
paBHoBecus Jx. Xapau, B. BaiinOepra.
OnemeHTapHbie (HAKTOPHI (ABUKYIIUE CHIIBI) 3BOTIONNNA. MyTallMOHHBIN MPOIIECC.
KomOunatuBHasi u3MeHYMBOCTh. [[peiid) TeHOB - cCiydailHbie HEHaIpaBICHHBIC
W3MEHEHHSI 4YacTOT ajuiesied B momymsanusx. D¢dekr ocHoBarens. Murpaiuu.



W3onauusa mnonmymsiiuii: reorpaduueckas (MIPOCTPAaHCTBEHHAs), OMOJIOTHYECKas
(penpoayKTUBHAS).
EctecTBeHHbIN 0TOOP - HanpaBIAOMIMA hakTop 3BoOMIOIIUU. DOPMBI €CTECTBEHHOTO
orOopa: JBIWXKYIIUH, CTaOWIM3UPYIOIINKM, pa3pbhIBAIOMIUN  (AU3PYNTUBHBIN).
[TonoBoit 0T00p. BOZHUKHOBEHUE M SBONIOLUS COLIMAIBHOTO MOBEJCHUS )KUBOTHBIX.
[TpucnocoOneHHOCTh OpraHU3MOB Kak pe3yabTar MUKPOABOJIIOLINH.
Bo3HukHOBeHHE NpUCTIOCOOIEHNH Y OpraHu3MoB. ApoMoph03bl U UANOAANITAIIUY.
[Tpumeps! mpucnocoOneHnid y opraHnu3mMoB: MOpQoaoruueckue, (u3noIorniecKue,
OMOXMMHYECKHE, MoBeaeHYeCKre. OTHOCUTENBHOCTh  MPUCIOCOOIEHHOCTH
OpraHUu3MOB.
Bun, ero xkpurepunm W CTpyKTypa. BuumooOpa3oBaHue Kak  pe3ysbTaTr
MUKPO3BOMIONHUH. M3omsmus - kiaroueBoil ¢aktop BumgoobpaszoBanus. Ilytu u
CIOCOOBI BUI000pa30BaHUS: aJIoNaTpUYECKoe (reorpaduueckoe),
CUMIIaTPUYECKOE (9KOJIOTHYECKOE), "MrHOBEHHOE" (MOMUTLIOUAN3AIIS,
rubpuauzanus). JJIMTeTbHOCTh YBOIIOIIMOHHBIX MPOIIECCOB.
Mexanu3zmbl popMupoBaHUs OMOJIOTHYECKOTO Pa3HO00pasus.
Ponb 3BOMIOIIMOHHON OUOJNOTHMM B pa3pabOTKe HAy4YHBIX METOJOB COXpaHEHUs
OoropazHooOpasusi. MHUKpOIBOJIONUS W KODBOJIOIHUS IMAPAa3UTOB U HUX XO3SEB.
Mexanu3mbl GOPMUPOBAHUS YCTOMUUBOCTH K aHTHOMOTHUKAM U CTIOCOOBI OOPHOBI C
HEW.

JlemoHCcTpanuu:
[Hoprpetsr: C.C. YUeTBepukos, . Maiip.
Tabnuubl 1 cxembl: "MyTalrioHHas U3MeHYUBOCTD", "[lonmynsaiOHHasT CTPYKTYypa
Bujpa", "Cxema mnposiBieHus 3akoHa Xapau-BaiinOepra", "JIBukyiiue Cuibl
BoMmOLIMK", "ODKOJIOTMYECKass M30JSLMs TMOMyJsUuid ceBaHCcKoW (opemn”,
"T'eorpadmueckast U30JALHS JIUCTBEHHUIIbI CHOMPCKOW U JIMCTBEHHHUIIBI JaypcKoi',
"TlonynsliMOHHBIE BOJIHBI YMCJICHHOCTH XHUIIHMKOB U kepTB", "CxeMa neicTBus
ecTtecTBeHHOTO 0TO0pa", "dopmbl 60pHOBI 3a cymiecTBoBaHue", "MHIyCTpUaTbHBIHN
MenanusM", "JXKussie uckonaemsoie", "IIokpoBUTEILCTBEHHAS OKpPACKa KMBOTHBIX ",
"Ilpenynpexpaaromiasi oOKpacka >KUBOTHBIX", "®U3MOJOTMYECKHE ajanTanuu’,
"[IpucrnocobIeHHOCTh OPraHU3MOB U €€ OTHocuTenbHOCTH", "Kputepuu Buma",
"Buasi-gBoitauku", "Ctpykrypa Buna B npupose”, "Crnocoosl BugooOpa3zoBanus',
"T'eorpadmueckoe BHUI000pa3OBaHME TpPEX BUIOB JaHAbIIIEH", "DKOIOrH4Yeckoe
BU1000pa3oBanue Bu10B cunuil", "Ilonurmmounast pactenuid", "KanyctHo-peneunblii
rudpun".
O6opynoBaHue: repOapur pacTeHUM, KOJIJIEKIIMU HACEKOMBIX, UyUesia ITUILL U 3Bepeit
C IpUMEpaMHU Pa3IMUHbIX TPUCITIOCOOJICHUM, Yydelia MTHUI] U 3Bepeil pa3HbIX BUJIOB,
repOapuu pacTeHui OU3KUX BUAOB, 00Pa30BaABIIMXCS PA3TUUYHBIMU CIIOCOOAMH.

JlaGoparopnas pabota "BbIsBIeHNE U3BMEHYMBOCTH Y 0C00€ oHOTO BUaA".

JlaGoparopras pabota "lIpucrnocoOneHus opraHu3MOB U UX OTHOCHTEIbHAS
11e7IeCO00Pa3HOCTh".

Jlaboparoprass pabora "CpaBHeHHE BHUIOB 1O MOPGHOIOTHUECCKOMY
Kputepuro".

Tema 3. Maxkpozeonouus u ee pezyromamal. — 6 u.



Metonbl u3yueHHs: Makpo3Boioluu. IlaneoHTonornyeckue MeTOAbl U3y4eHUs
sBosmou. [lepexonnbie GopMbl U PUIOTEHETHUECKUE PSIIbl OPTaHU3MOB.
buoreorpadguueckue Meronpl uzydeHus: 3Botonnn. CpaBHeHue (iaopsl U (ayHbl
MaTepUKOB U OCTpPOBOB. buoreorpaduueckue obiactu 3eminn. Buabl-sHaeMuku u
PETUKTBL.
OMOpHOJIOTUYECKUE U CPaBHUTEIBLHO-MOP(HOJIOTMUYECKUE METOIbl H3YYCHUS
HBOMIOLMH. [€HeTHYeCKHEe MEXaHHU3Mbl 3BOJIIOIMM OHTOTEHE3a W MOSBICHUS
HBOJIIOIIMOHHBIX ~ HOBIIECTB. [OMOJOTMYHBIE U  aHAJOTUYHBIE  OPTaHBbI.
PynumenTapHble  opraHbl M araBU3MbL.  MOJIEKYISIPHO-TE€HETUYECKHUE,
OMOXMMHUYECKHUE U MAaTEeMATUUYE€CKUE METOJIbl U3yUEHHUS SBOTIONMU. [ OMOTOTHYHEIE
redbl. COBpEMEHHBIE METOBI TOCTPOCHHS (PUIIOTCHETHIECKUX ICPEBHEB.
XpOMOCOMHBIE MyTallUX U SBOJIOLUS TCHOMOB.
O6ume 3akoHOMepHOCTH (mpaBuia) 3BoionuU. HeoOpaTuMOCTh 3BOIIOIUHU.
AnantuBHasg paguanus. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOIUU.

JlemoHCTpanuu:
[Toptpetsl: K.M. bap, A.O. KoBanesckuii, @. Mromep, 3. ['ekkenb.
Tabmuupl u  cxembl: "®OwunoreHeTnueckuid psax  Jgomaau", "Apxeontepukc',
"3Bepo3yOnie  sImepsI", "Crerouedainst", "Punnoduter", "CeMeHHbIE
nanopoTHuku", "buoreorpaduueckue 3oHbl 3emnu", "Jlpehd KoOHTHHEHTOB",
"Penuktel", "HauanmpHble cTaguu SMOPHUOHAIBHOTO PAa3BUTHSA TMO3BOHOYHBIX
KUBOTHBIX', '"[omonmornuneble W  aHaNOrW4HbIE Opranbl', "PynumeHTsl",
"AtaBu3mbl", "XpoMOcOMHbIE HAaOOpbHl ueloBeKa M mummanie", "lnaBHbIE
HarpaBieHust 3Bosoruu", "O01re 3aKOHOMEPHOCTH 3BOJIIOIUN "
O6opynoBaHue: KOJUIGKIIMH, TepOapuu, MyJSDKM — MCKOMAeMbIX  OCTaTKOB
OpPTraHU3MOB, MYJISDKM TOMOJIOTUYHBIX, aHAJIIOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJICKITUU HACEKOMBIX.

Tema 4. Ilpoucxoixcoenue u pazgumue Hcu3nu Ha 3emnae. — 15 u.
Hay4Hbie THIoTe3b MPOUCXOXKICHUS KU3HU Ha 3emiie. AOMOTeHe3 U TTaHCIIePMHUSI.
JloHay4dHble TIPEACTABICHUSI O 3apOXKIACHUU KU3HM (KpearmoHusMm). ['mmoresa
IOCTOSIHHOTO CaMO3apOXKJICHUs )KU3HU U €€ onpoBepkeHue onbitamu ©. Penu, JI.
Cnannannanu, JI. [Tactepa. [IpoucxoxaeHue >xu3Hu U aCTPOOUOTIOTHS.
OcHOBHBIE HJTanbl HEOpraHWYecko sBoironuu. [lnaHerapHas (reosormueckas)
HBOJIOIMS. XUMHUYECKasi DBOJIONNSI. AOUOTEHHBI CUHTE3 OPTraHMYECKUX BEIIECTB
u3 Heoprannueckux. Oneir C. Mumiepa u I'. FOpu. OOpazoBaHue noaiuMepoB u3
MoHoMepoB. Koanepsarnas rumnore3a A.M. Omnapuna, rumore3a IEPBHUYHOIO
oynvona JI. Xonnelina, renetuueckas runoresa I. Memnepa. Pu6osumsl (T. Uek) u
runore3a "mupa PHK" V. I'unbepra. @opMupoBanne MeMOpaH U BO3ZHUKHOBEHHE
MPOTOKJICTKHU.
Uctopust 3emin U MeTonbl ee u3ydeHus. Vckomaemble OpraHUYECKHE OCTATKH.
['eoxpononorust u ee metonsl. OTHOcHUTENbHAS U a0CONIOTHAS TEOXPOHOJOTHS.
['eoxpoHONIOrMU€ECKas MIKaia: 30HbI, IPbl, IEPUOIBI, FTTOXU.
Havanpnble 3Tanbel opraHndeckor 3Bosirouuu. [losiBneHHe M 3BOMIOLMS MEPBBIX
KJIETOK. ODBOMIONMS  MeTabonmu3ma. BO3HHKHOBEHHWE TEpPBBIX  JKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIEHKH KaK aHaJIOT MEPBhIX HA 3eMiie COOOIIECTR.
CrpomatonuTtsl. [IpokaprOThI U 3YKapHOTHI.



[Tpoucxoxknenne -5ykapuoT (cuMOMOTeHe3). DBOJIOIUOHHOE MPOUCXOKICHUE
BUpPYCOB. [IpOoMCXOXKJI€HHME MHOTOKJIETOUYHBIX OpPraHu3MOB. BO3HUKHOBEHUHE
OCHOBHBIX TPYIII MHOTOKJIETOYHBIX OPTaHU3MOB.
OcCHOBHBIE OTallbl 3BOJIOUMU BbICHIMX pacTeHud. OCHOBHBIE apoMOpPGO3bI
pactenud. Bpixom pacrteHuid Ha cymy. [losiBieHHE CIOPOBBIX PACTEHUN U
3aBoeBaHre WMH cymu. CeMmeHHble pacTeHus. [IpoMCXOXKIEHHE IBETKOBBIX
paCTECHUH.
OcCHOBHBIC 3Tambl JBOJIONUH JKUBOTHOTO Mupa. OCHOBHBIE apoMOpPGO3bI
KUBOTHBIX. Bennckas cdayna. KemOpuiickuii B3pbIB - MOSIBIIEHHE COBPEMEHHBIX
tunoB. [lepBbie xopnoBbie KUBOTHBIE. KU3Hb B BOAE. DBOMIONHUS TO3BOHOYHBIX.
[Tpoucxoxaenne ambuouii u pentuiauid. [IponcxoxaeHrne MISKOMUTAIONTUX U TITHII.
[Tpuamun  xmroueBoro  apomopdo3a.  OcBoeHue  OCCIIO3BOHOYHBIMU U
MMO3BOHOYHBIMU KUBOTHBIMU CYIIIH.
Pa3Butne xu3HM Ha 3eMiie 1O 3paM U MEpUOoJiaM: apXeu, MpOoTepo30il, Naaeco30M,
Me3030i, KaitHo30i. OOmas xapakTepucTUKa KiIuMara U Te€O0JOTHYeCKHUX
npoiieccoB. [losiBieHre U paciBeT XapaKTEpPHBIX OPraHU3MOB. YrieoOpa3oBaHUE:
€ro YCJIOBUS U BIMSHUE HA Ta30BbIA COCTaB aTMOC(hEpHI.
MaccoBble BBIMUPAHHS - SKOJIOTMYECKHE KPHU3HCHl mpouuioro. Ilpuunabl u
CJIEICTBUS MacCOBbIX BbIMHpaHHil. COBpPEMEHHBIN SKOJIOTMYECKUN KPHU3HC, €ro
ocobenHoctu. [Ipobrema coxpaneHus: buopazHooOpasus Ha 3emIie.
CoBpeMeHHass cucrteMa opraHudeckoro wmupa. IlpuHnunel kiaaccupuKauu
opranu3mMoB. OCHOBHbBIE CUCTEMATUYECKHUE TPyl OPraHKU3MOB.

JlemoHCcTpanuu:
[Toptpetsr: @. Pequ, JI. Cnamnanuanwu, JI. [Tactep, U.1. Meunukos, A.1. Onapus,
. Xonpgeiin, I. Mennep, C. Munnep, I'. FOpu.
Tabmuubl u cxembl: "Cxema ombiTa @. Penu", "Cxema ombita JI. Ilactepa mo
U3y4yeHuro camozapoxaeHusi xu3Hu'", "Cxema ombita C. Mwmmepa, 1. HOpu",
"Iranbl Heopranuueckoi aBontonuu”, "T'eoxpoHonorndeckas mkana", "HavyanbHbie
aTambl opraHudeckoir spomroruu”, "CxemMa oO0pa3oBaHUS DYKapUOT IyTEM
cumbOmnorenesa", "Cucrema xuBoii pupoast”, "Ctpoenne Bupyca", "ApomMopdo3sl
pactenuit", "Punmnodurst”, "OmHokneTouHsie Bomgopociu”, "MHOTOKIETOYHBIC
Bogopocau", "Mxu", "Ilamopornuku", "l'onocemennble pacteHus", "Oprassl
IIBETKOBBIX pacteHuit", "Cxema pa3BuTusi >XKMBOTHoro wmmupa", "Apomopdo3ssi
*KuBOTHBIX", "[Ipocrenmme", "Kumeunonomoctueie", "llnockue uepsu",
"Unenucrtonorue", "PwiOb", "3emHoBomubie", "lIpecmbikaronuecs"”, "IlTuimbi",
"Muekonuraronue”, "Pa3zButue ku3zHHM B apxeuckoi spe", "PazBuTme ku3zHHM B
npoTepo30rckoi 3pe", "Pa3Butue )xu3HU B asieo30ickou spe", "Pa3puTre )Ku3Hu B
Me30300ckon 3pe", "Pa3Burhme ku3HM B KaitHO30Mckon 3pe", "CoBpeMeHHas
CUCTEMA OPTaHUYECKOTO Mupa'.
Oo6opynoBanue: repbapuu pacCTCHUN Pa3TUYHBIX OTAEIOB, KOJJICKIIMA HACEKOMBIX,
BJIQXKHBIE MPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJUICKIIUUA UITIOKOXKUX,
CKEJIEThl TO3BOHOYHBIX JKMBOTHBIX, 4Yy4della MNOTUIl MU 3BEpeil, KOJJIEKIUU
OKaMEHEJIOCTEeM, TOJIE3HBIX HCKOMAEMbIX, MYJSDKHM OpPraHMYE€CKHX OCTaTKOB
OpTaHU3MOB.



Bupryanbnas naGoparopHas paborta "MoxpenupoBanue omnbiToB Musepa-
KOpu no u3yuennto abMOTeHHOr0 CUHTE3a OPTaHUYECKUX COSIMHEHUI B IEPBUYHOMN
armocdepe".

JlaboparopHass pabGora "M3yueHue u ONHMCAaHHE MCKOMAEMbBIX OCTATKOB
JIPEBHUX OPraHU3MOB".

[Ipaktudeckas pabora "HM3ydeHune OCOOEHHOCTEH CTpOEHUS pacTeHUU
pa3HBIX OTNIEJIOB".

[Tpaktuueckass padbora "M3ydyeHue oCOOECHHOCTEW CTPOEHHUS MO3BOHOYHBIX
YKUBOTHBIX".

Tema 5. Ilpoucxoixcoenue uenosexa - anmponozenes. — 10 u.

Pa3nensl 1 3a1aun aHTponoJoru. MeToabl aHTPOIOIOTHH.

CraHOBIEHME TPEICTABICHUNA O TMPOUCXOKIECHUU 4YeJlOBeKa. Pennruno3Hele
B033peHUs. COBpEMEHHBIE HAYYHBIE TEOPUHU.

CXOACTBO 4eJIOBEKA C JKUBOTHBIMHU. CHCTEMAaTHYECKOE IOJIOXKEHUE YEIOBEKa.
CBugeTenpCcTBa  CXOJACTBA  YEJIIOBEKA € JKUBOTHBIMH:  CPaBHUTEIIBHO-
MOP(OJIOTUYECKHE, AMOPUOIOTUYECKUE, (bu3H0I0r0-0MOXUMUYECKHE,
noBegeHueckue. OTIUYus 4elloBeKa OT KUBOTHBIX. [IpsIMOXOXKIEHUE U KOMILIEKC
CBS3aHHBIX C HUM IMPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra M BTOPOW CUTHAIBHOM
CUCTEMBI.

JBwxkymue cuibl (pakTopbl) aHTpomoreHe3a: OMOJIOTHYECKHUE, COIUMAIbHBIC.
CooTHoLIEHNE OMONTOTMYECKHUX U COLIMAIIBHBIX (PAKTOPOB B aHTPOIIOT€HESE.
OCHOBHBIE CTaAuM aHTpornoreHe3a. PaHHHE 4YeoBEKOOOpa3HbIE OO0E3bsSIHbBI
(IPOKOHCYJIBI) U PAaHHUE MOHTUBI - O0IIUE MPEIKU YeTOBEKOOOpa3HbIX 00€3bsSIH U
moAer. ABCTPaJONUTEKU - JBYHOTHE NMPEAKH JoAch. UenoBek ymernblii, MepBbIe
W3TOTOBJIICHUS OpYyIHAN Tpyzaa. YenoBek npsMOXOIAIINAN U MTEPBBINA BBIXOJ JIFOAEH 3a
npenensl Appuku. YenoBek reienb0eprekuii - o0muil NpeoK HeaH1epTalbCKOrO
YEJIOBEKAa M 4YEJOBEKa pa3syMHOTO. YUeoBEK HEaHIEPTANbCKUU KaK BUJ JIFOIEU
XOJIONHOTO KiMMara. YenoBek pasyMHbIM COBPEMEHHOIO THIIA, JIEHUCOBCKUU
YeJIOBeK, OCBOCHHWE KOHTHHEHTOB 3a mpeneinamu Adpuku. [laneorenermka u
MajeoreHOMMKA.

DBOMIOIMSA  COBPEMEHHOTo 4YenoBeka. EcTecTBeHHBIH OTOOp B  MOMYISIUSX
yeyioBeka. MyTalmoHHBIM Tiporiecc ¥ monuMopdusm. [lomynsiunoHHbIE BOJHBI,
npeiid reHoB, murpanus U "dddekr ocHoBarens" B MOMYNISIMSIX COBPEMEHHOTO
YeJoBeKa.

Yenoseueckne pacel. Ilonarne o pace. bonpmme pacel:  e€BpoOIneouIHAs
(eBpaswmiickasi),  aBCTpaJio-HErpouJHasE  (dKBaTOpUalibHAsl),  MOHTOJOMJHAs
(a3marcko-aMepuKaHcKas). Bpemss u myTH pacceneHusi 4eloBeKa MO IJIaHeTe.
EnuncTBO  dyenmoBeueckux — pac. HayuyHas  HECOCTOSATENBHOCTh  pacu3Ma.
[IpucnocoOneHHOCTh YelloBeKa K Pa3HbIM YCIOBUSIM OKPYXKAlOLEH Cpebl.
Bnusnue reorpadudeckoii cpenpl u aperda reHoB Ha MOPQOTIOTUIO U (PU3UOJIOTHIO
YEJ0BeKa.

MexauciuruiMHapHbie METOAbI B (hu3udeckoil (OMOJIOTHYeCKOr) aHTPOIIOJIOTHH.
DBOJIOIMOHHASL AHTPOIOJIOTUSI U MAJIEOAHTPOIOJIOTUSI YEJTOBEUECKUX MOMYJIISALIUHM.
buoconmansHble HCCIen0BaHUST TPUPOABI YenoBeka. MccnenoBanue KO3BOIIOLIUN
OMOJIOrMYECKOTO U COLMATIBLHOTO B YEJIOBEKE.



JlemoHCTpanuu:
[Toprpetsr: Y. HapBuHn, JI. Jluku, A.4. Poruackuir, M.M. I'epacumos.
Tabmuupl 1 cxeMbl: "Metonbl antpornosioruu”, "T'0MOBHOM MO3r uyesioBeka',
"UenoekooOpaszHble 00e3bsiHbI", "CKener uYelgoBeKa M CKeJeT IIMMITaH3e",
"PynumenTsl U ataBu3Mbl', " J[BHoKylMe cuiibl aHTpoIrioreHesa", "IBONMIOIMOHHOE
apeBo  denoBeka', "Apctpanmonurek', "UemoBek  ymensiii", '"UenoBek
npsamoxoasmuit”, "JlenncoBckuii yenoBek" "Heanaepranbupl", "KpomaHboHIbI",
"IIpenku yenoseka", "Iramsl 3BoONMH YesioBeka', "Packl uenoBeka".
O6opynoBaHue: MYISDKM OKAMEHEIOCTEH, MPEeIMETOB MaTepUaIbHOW KYJIBTYphI
NPEIKOB YelloBeKa, penponykuuu (portorpadun) xapTuH ¢ MUDOIOTHUECKUMH U
ONOICHCKUMH CIOKETaMU TIPOMCXOXKIEHUS delloBeKa, ¢GoTtorpaduu HaXOJOK
MCKOIAaEMbIX OCTATKOB YEJIOBEKA, CKEJIET 4elloBeKa, MOJIENIb uepera 4YelioBeKa U
yepena HIMMIIaH3€e, MOJIeNIb KUCTH YEJIOBEKA M KUCTU IIMMIAaH3€, MOJAEIN Topca
MIPEJIKOB YEJIOBEKA.

JlaGoparopnass pabora "M3ydeHue O0COOCHHOCTEH CTpOSHHUS CKejeTa
YeJI0BEKa, CBSI3aHHBIX C MPSIMOXO0XKJICHUEM "

[TpakTudeckas padora "M3ydeHne SKOJIOrHYECKUX alanTaiui yemoBeka'.

Tema 6. dkonocus - Hayka 0 63AUMOOMIHOWEHUAX OP2AHUBMOE U
HAOOP2AHUIMEHHBIX CUCHEM C OKpYcarouiell cpeooit. — 3 4.
3apoxieHue u pa3BuTue dkonoruu B Tpynax A. I'ymGompara, K.®. Pynee, H.A.
CesepuoBa, 3. I'exkens, A. Tencnu, B.H. CykaueBa. Pa3znens! 1 3a1aum 5KOJIOTHH.
CBs13b DKOJIOTUH C IPYTUMH HAyKaMHU.
Metonbl  skonoruu. IloneBble HaOMOAEHUS. ODKCHEPUMEHTHI B SKOJIOTHU:
IpUpOAHbIE W JaboparopHble. MoaenupoBaHue B 3KOJIOTMU. MOHUTOPHUHT
OKPYKaIoIIeH Cpelbl: JTOKaIbHbINA, PETMOHAIBHBIN U TI00ATBHBIN.
3HaueHHE PKOJOTHUUECKUX 3HAHUU JIJISI YeIOBEKa. DKOJOTMYeCKOe MUPOBO33PEHUE
KaK OCHOBAa CBSI3€M YEJIOBEUECTBA C MPUPOAON. DOPMUPOBAHHUE HKOJIOTHYECKOU
KYJIBTYPBI U SKOJIOTUYECKON IPaMOTHOCTH HACEJICHUS.

JlemoHCTpauuu:
[Toprpetsl: A. I'ym6onbar, K.®. Pynse, H.A. CeBepuos, D. I'ekkens, A. Tencnu,
B.H. Cyxkaues.
Tabmunel u  cxembl: "Pasmensr skxonormu", "Mertoasl skonormu’, "Cxema

MOHHUTOPHUHTA OKPYXkKAIOIIEei cpeibl'”.
JlaGoparopnas pabora "M3yueHrne METO0B IKOJOTUUECKUX UCCIIeIOBaHUM".
Tema 7. Opzanuzmel u cpeoa ooumanus. — 9 u.
Dkonoruyeckue (AKTOppl U 3aKOHOMEpPHOCTH ux jAeictBus. Krnaccudukarms
HKOJIOTMYECKUX (PAKTOPOB: aOMOTUYECKHE, OMOTUYECKHE, aHTpOIOreHHble. O0ume
3aKOHOMEpPHOCTU JAeUCTBUS 3Konorudeckux (akxtopoB. IlpaBuino munumyma (K.
[npenrens, 0. JInOux). TonepaHTHOCTb. DBPUOUMOHTHBIE W CTEHOOMOHTHBIE
OpPTraHU3MBbl.
Abunorndeckne (axtopsl. CBeT Kak skonorudeckuii dakrop. JleiicTBue pa3sHbIX
YYaCTKOB COJIHEYHOTO CIIEKTPa Ha OPraHU3Mbl. DKOJIOTHYECKUE TPYIIBI PACTEHUH U
YKUBOTHBIX MO OTHOIIEHMIO K cBeTy. CUrHambHas poisib cBeta. doTtonepuoansm.



Temmneparypa kak sxojoruueckuit paxrtop. JeiicTBue TeMieparypbl Ha OpraHU3MBbI.
[ToiikunoTepMHbIe 1 TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE
OpTaHU3MBlI.
Brnaxnocts kak odkomorumdeckuii ¢daxktop. IlpucrnocoOneHuss pacTeHH K
noJIIep’)KaHnuio BogHoro Oamanca. Kiaccudukanus pacTeHHl MO OTHOIICHHIO K
Bojie. [IpucnocoOnenust >kUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.
Cpenpl o0OuTaHus OpPraHU3MOB: BOJHAs, HA3E€MHO-BO3AYIIHAs, IOYBEHHAS,
mIyOMHHAsE ~ TMOAMNOYBEHHAs,  BHYTpUOpPraHu3MeHHas.  DU3NKO-XUMHUYECKHE
0COOCHHOCTH cpefl oouTanus opranu3MoB. [IpucnocobneHnss Opranu3MoB K KU3HU
B Pa3HbIX cpeaax.
buonornueckue purmbl. BHeninue u BHyTpeHHUE pUTMbI. CyTOYHBIE U TOIMYHBIC
puTMblL. [IpuCrocoOlIeHHOCT, OPraHu3MOB K CE30HHBIM HM3MEHEHHUSIM YCJIOBUH
KU3HU.
Kusznenusie popmbl opranuzmoB. [lonsitue o xuzHeHHou dopme. KuzHeHHBIE
dbopMbl pacTeHHil: JepeBbs, KyCTapHUKH, KyCTApHUYKH, MHOTOJIETHHUE TpPAaBhl,
ofHOJIeTHUE TpaBbl. JKu3HeHHBIE (HOPMBI )KUBOTHBIX: TUIPOOUOHTHI, T€OOHOHTHI,
a’poOHOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HU.
buotnyeckue daxtopel. Buubl OMOTHYECKHMX B3aMMOACUCTBHUI: KOHKYPEHIIUSA,
XUIIHUYECTBO, cCUMOM03 u ero ¢opmel. [lapasutusMm, koorepaius, MyTyaau3M,
KOMMEHCAJIN3M (KBapTUPAHTCTBO, HaxXJICOHUYECTBO). Herpoduueckue
B3aUMOJCHCTBUS  (Tomuueckue, (opudeckue, (¢dadpuyeckue). 3HAYEHUE
OMOTMYECKHX B3aUMOJACHCTBUN [UIsl CYIIECTBOBAHUS OpPraHW3MOB B Cpelie
obutanus. [I[pUHIMI KOHKYPEHTHOTO UCKITFOUEHUSI.

JlemoHCcTpanuu:
Tabmupr u cxemsl:  "Oxonormyeckue  (dakrtopsl”, "CBeTroBod  crekTp",
"DKOJIOTMYECKHUE TPYNIIbI KUBOTHBIX MO OTHOLIEHUIO K CBETY', "TErIOKpOBHBIE
>)KUBOTHBIE", "XOJOJHOKPOBHBIC >KMBOTHBIC', "MOU3HMOIOTHMUECKHE aJanTaluu
#*uBOTHBIX", "Cpenmbl oOutanusi opraHu3moB", "buonorudeckue puTMbI",
"YKuznennsie popmbl pactenuit”, "JKuznennoie popmbl KUBOTHBIX", "DKOCHCTEMA
HIMPOKOJIMCTBEHHOTO Jieca", "ODkocucrema xBoitHoro Jjeca", "llemum nuTanus",
"Xwumangectso", "[lapazutuzm", "Konkypennus", "Cumonos", "KommeHncamusm".
O6opynoBanue: repdapuu pacTCHU M )KUBOTHBIX, IPUCTIOCOOJIECHHBIX K BIUSHUIO
Pa3TUYHBIX SKOJIOTUYECKUX (aKTOPOB, TepOapru CBETOIIOOUBBIX, TCHEIIOOUBBIX U
TEHEBBIHOCJIUBBIX PACTEHUN, CBETOJIOOMBBIC, TEHEIIOOUBBIE W TEHEBBIHOCIUBbHIC
KOMHATHBIE pACTeHUs, TepOapuu W KOJUICKIIMU TEIIOJIOOUBBIX, 3UMOCTOMKUX,
MOpPO30YCTOMYMBBIX PACTEHUN, 4Yydela NTUL M 3Bepeil, repOapuu pacTeHuw,
OTHOCAILMXCS K TUrpoguram, kcepoduram, mMe30(uTaMm, KOMHATHBIE PACTCHHS
JTAHHBIX TPYIII, KOJUICKIIUU >KUBOTHBIX, OOMTAIOIINX B Pa3HBIX cpeax, repoapuu u
KOJUIEKLIMU PACTEHUM U KUBOTHBIX, 00JaJal0UX YepTaMy PUCTIOCOOIIEHHOCTH K
CE30HHBIM H3MEHEHHSIM YCIOBUMA >KH3HU, TepOapuyl U KOJJICKIIMM PACTCHUU H
YKUBOTHBIX PA3JIMYHBIX )KU3HEHHBIX (DOPM, KOJUIEKIINH KMBOTHBIX, y4aCTBYIOIIUX B
Pa3TUYHBIX OMOTUYECKUX B3aMMOJICHCTBUSX.

JlaboparopHast pabora "BbigBieHHE TPUCTIOCOONIEHUNA OPTraHU3MOB K
BJIIUSIHUIO CBeTa'.



JlabopatopHast pabora "BpisBieHHE MNPUCIOCOONEHUN OPTraHU3MOB K
BIIMSIHUIO TEMIepaTyphl'.

JlaGoparopnas paboTa "AHaroMu4Yeckue 0OCOOCHHOCTH PACTCHHUM M3 Pa3HBIX
MecT oouTaHus".

Tema 8. Ixonozus eudoe u nonynayuil. — 9 u.
DKOJOTHYECKHE XapaKTePUCTHKU Monyasnuu. Ilomymsuus kak Ouosiorudeckas
cucrema. Posib HEOTHOPOMHOCTH cpefbl, pu3nUecKux O0apbepoB U OCOOCHHOCTEH
Owoyoruy BUAOB B (POPMUPOBAHHWH MPOCTPAHCTBEHHOW CTPYKTYPHI TMOMYIISIITUH.
OcCHOBHBIE TMOKa3aTeau MOMY/ISLUHUHU: YUCICHHOCTb, IJIOTHOCTh, BO3pacTHas U
MOJIOBAS CTPYKTYpPa, POAKIAEMOCTb, PUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPALIUSL.
Dkonoruyeckass CTpykTypa mnomyisinuud. OlIeHKa YHUCICHHOCTH TMOMYJISALNY.
JluHaMuKka MOMyNAMU W €€ peryasiuus. bUOoTHYecKui MOTEeHIMan MOMYJISIUU.
MonenvupoBanve TMHAMUKH Tonyssiin. KpuBbie pocTa YUCIEHHOCTU HOMYIISIIUU.
KpuBbie BbDKUBaHMSA. Perynasuus YUCICHHOCTH TOMYJSIUNA: poib (DAKTOPOB,
3aBUCAIINX U HE 3aBUCAIIUX OT INIOTHOCTH. DKOJOTHUUYECKUE CTPATETUH BUAOB (1- U
K-cTparerun).
[Tonsarue 00 skoyoruueckoit Huie Bujaa. Mecroooutanue. MHOromepHasi MOJICIb
skonormueckon Humm J[.M. XarumHcoHa. Pa3mepbl 53KOJIOTHYECKOW HHUIIIW.
[ToTeHnuanpHas U peaau30BaHHAs HUIIIM.
Bun kak cuctema momnyssmuii. Apeanbl BUIOB. BUabl M UX )KHU3HEHHBIE CTPATETHH.
DKOJIOTHYECKHE DKBUBAJICHTHI.
3aKOHOMEPHOCTH TOBEJICHUS M MHUTpAlMi >KUBOTHBIX. bUONOrHuYeckre WHBAa3UU
qy)KEPOIHBIX BUOB.

JlemoHCcTpanuu:
[Toprper: .M. XarunHCOH.
Tabmupl © cxeMbl:  "DKOJOTMYECKHE  XapaKTEpPUCTHKU  MOMyJsALuu",
"l[IpocTpancTBeHHass  cTpykTypa  nomymsanquu", "Bo3pacTHble — nupamuisl
nonynsiuun", "CKOpoCTb  3aceleHus MOBEPXHOCTU 3€MIIM  Pa3IMYHBbIMU

opranuzmamu’, "Mogensb 3xonorundeckoit mumu J[.M. Xarunncona".
OO6opynoBaHue: repoapuu pacTCHUM, KOJIJISKITUN KUBOTHBIX.
Jlaboparopnas padora "[IpucnocoOneHus: ceMsiH paCTeHHI K pacceeHuo".
Tema 9. Ixonozusa cooowecme. Ikonozuueckue cucmemsl. — 12 y,
CooOmectBa opranu3MoB. buoiienos u ero cTpykrypa. CBsizu MKy OpraHu3MamMu
B OHMOILIEHO3E.
OxocucteMa kak OTKpwiTas cuctemMa (A.Jl. Tencnu). dyHkiuoHanbHbIe OJIOKU
OpPraHU3MOB B DKOCHUCTEME: MPOAYIIEHThI, KOHCYMEHTBI, peIyleHThl. Tpoduueckue
ypoBHU. Tpoduueckue nenu u cetu. Abuorndeckue 00ku skocucteM. [1ouBsl U
WJIBI B 9KOcUcTeMax. KpyroBopoT BEIIECTB U MOTOK SHEPTUU B SKOCUCTEME.
OcHOBHBIEC TIOKa3aTeJIM AKOCHUCTEMBI. bromacca W TPOIYKIMSA. IKOJIOTHYECKHUE
nUpaMUIbl YUCEN, OMOMACCHl U DHEPTHUH.
HampasnenHple 3aKOHOMEpPHBIE CMEHBI COOOIIECTB - CyKieccuu. [lepBuunbie u
BTOPUYHBIC CYKIIECCUM W MX [MPUYUHBI. AHTPONOTE€HHbIE BO3JAEHUCTBUS Ha
cykreccun. KnumakcHoe cooOmiectBo. buopasHooOpasue u moaHoTa KpyroBopoTa
BEIIECTB - OCHOBA YCTOMYHUBOCTH COOOIIECTB.
[IpupoaHbIE SKOCUCTEMBL.



AHTpPONIOT€HHBIE 3KOCHCTEMBL. Arpo3kocucTteMa. ArpoueHo3. Pazmuuus mexay
aHTPOIOT€HHBIMU U TPUPOAHBIMU SIKOCUCTEMAMHU.
Ypb6oskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponackas duiopa u
dayna. CunaHTpomnuzamus ropoickoi (ayHsl. brojornyeckoe u X03sIMCTBEHHOE
3HAYEHHUE arpo’KOCUCTEM U YPOOIKOCUCTEM.
3aKoHOMEpPHOCTH (HOPMHUPOBAHUS OCHOBHBIX B3aMMOJICHCTBUN OpPraHU3MOB B
skocucTemMax. [lepeHoc PHepruu M BEIIECTB MEXKIY CMEXHBIMH JKOCHUCTEMaMHU.
YCTOMYMBOCTH OPraHU3MOB, HOMYJISIITANA U SKOCUCTEM B YCIOBUSIX €CTECTBEHHBIX U
AHTPOIIOTEHHBIX BO3/ICHUCTBUM.
MeTo/1010THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOTIOTEHHBIX SKOCUCTEM.

JlemoHCcTpanuu:
[Toptpet: A.Jl. Tencmn.
Tabmuupl u cxemsl: "CTpykTypa Ouorenosa", "DxocucreMa IMUPOKOIUCTBEHHOTO
neca", "Okocucrema XBoHOro jeca', "OyHKIMOHAIBHBIE TPYIIIBI OPraHU3MOB B
skocucteme", "Kpyropopot BemiecTs B 3kocucTeme", "L{ernu nutanus (mactOuiHas,
nerputHas)", "Okomorudeckas nupamuaa yucen', "ODkojmoruueckas NHUpaMUIA
ouomaccel", "Dxomorumueckas mnupamuga sHepruu”, "OOpaszoBanue Oomora",
"I[lepBuunas cykueccus", "BocctaHoBiueHue neca mocie noxapa', "Okocucrema
o3epa", "Arpouenos", "KpyroBopor BEHIECTB U MOTOK SHEPrUU B arporeHose’,
"[Ipumepsl ypOoskocucTem".
O6opynoBaHue: repOapuu pacTEHUM, KOJUICKIIUM HACEKOMBIX, 4yuesla MTHUI] U
3Bepel, repbapun KyJIbTypHBIX M JUKOPACTYIIUX PACTCHHM, aKBAPUYM KaK MOJIEIb
HKOCHUCTEMBI.

[Ipaktrueckas pabdora "M3ydyenue u onucanue ypOOIKOCUCTEMBI'".

JlaGoparopnasi pabora "M3yueHwe pa3zHOOOpa3usi MEJNKUX TMOYBEHHBIX
YJIEHUCTOHOTHX B Pa3HBIX dKOCHCTEMAX .

OKckypeus "DKCKypcus B TUIMUYHBIA OuoreorieHo3 (B AyOpaBy, OepesHsk,
CIIbHUK, Ha CYXOAOJbHBINA WM TIOMMEHHBIN JIyT, 03epo, 6010T0)".

DKCKypcusi "DKCKypcHsl B arpodKocUCTeMy (Ha IOJ€ WM B TEINIMYHOE
X035IMCTBO)".

Tema 10. Buocghepa - 2novanvnas skocucmema. — 6 u.
buochepa - oOmemranerapHas o0onodyka 3eMiM, TAC CYIICCTBYeT WU
CyIIIeCTBOBaJa KM3Hb. PazBuTHe mpeacTaBieHuii o buocdepe B Tpynax 3. 3rocca.
VYuenue B.M. Bepnaackoro o 6uochepe. O6mactu 6uochepst u ee cocran. XKupoe
BELIECTBO OMOChepsl U ero QyHKIUU.
3aKOHOMEPHOCTH CylecTBOoBaHUs Ouocdeprsl. OcoOeHHOCTH Ouocdepbl Kak
ro0anpHOM sKkocucTeMbl. /luHamuyeckoe paBHoBecue B Onochepe. KpyroBopotsl
BEILIECTB U OMOT€OXUMUUYECKUE IUKJIIBI (YIIepo/ia, a30Ta). PUTMUYHOCTD SIBJICHUH B
ouocoepe.
3oHanbHOCTh Onocdepsl. [lonstue o 6mome. OCHOBHBIE OMOMBI CYIIM: TYHApA,
XBOMHBIC Ji€ca, CMEIIAHHBbIE W IIUPOKOJIMCTBEHHBIC Ji€Ca, CTENH, CaBaHHBI,
MyCTBIHU, TPOMTUYECKHE JIECa, BEICOKOTOPhsl. KilnMar, pacTUTENbHBIN U KUBOTHBIN
MUp OMOMOB CYIITH.
Crpykrypa u (DyHKIMS >KUBBIX CHCTEM, OIIEHKAa MX PECYpCHOTO TOTEHIHUANa |
onochepHbix GYHKITUH.



JlemoHCTpanuu:
[Toptpetsl: B.U. Bepnasckuii, 3. 31occ.
Tabmuet u cxembl: "l'eocdepst 3emmu", "Kpyroopor azora B mpupone",
"Kpyrosopor ymiepoga B mpupone”, "KpyroBopor kuciopoma B mpupone’,
"Kpyrosopotr Bombl B mpupone", "OcHoBHble Ouombl cymu'", "Kinmarnueckue
nosica 3emun", "Tynapa", "Taitra", "Cmemannsiii nec”, "[IIupokonrcTBeHHbIN Jec”,
"Crenn", "CaBanna", "Ilycteins", "Tponuyeckuii jec".
O6opynoBaHue: repbapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. Uenosex u okpyrcarouian cpeoa. — 6 u.
DKOJIOTHYECKHE KPU3KUCHl U UX MPUUINHBL. Bo3melicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHHe BO3AYIMIHOW cpenbl. OXpaHa Bo3Ayxa. 3arps3HEHUE BOJHOM CpEbl.
Oxpana BoAHBIX pecypcoB. Pazpyiienue mouBsl. OXpaHa MOYBEHHBIX PECYPCOB.
N3meHneHune knmumara.
AHTpPOIIOTEHHOE BO3JECWCTBUE HA PACTUTEIBHBIA M >KUBOTHBIM Mup. OxpaHa
PaCTUTENIBHOTO U UBOTHOTO Mupa. OCHOBHBIE MNPUHIUIIBI OXPAHBI MPUPOIBI.
Kpacasie xuuru. Ocob6o oxpansemble mpupoansie Ttepputopun (OOIIT).
borannyeckue caabl ¥ 300J10THUECKUE MTAPKH.
OCHOBHBIE TPUHLHUIBI YCTOWYMBOTO PAa3BUTUS YEJIOBEUECTBA U IPUPOJIBI.
PanvonanbHOE  TPHUPONOMONIB30BAHME M COXpaHEHHWE  OMOJOTUYECKOTO
pazHooOpazust 3emiu. OOHME 3aKOHOMEPHOCTH IIOOATBHBIX AKOJIOTUYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOIO KPU3UCA U €T0 BEPOSATHBIC MOCIEICTBHUS.
Pa3BuTre METO/I0B MOHUTOPUHTA PA3BUTHS OMTACHBIX TEXHOTCHHBIX MPOIECCOB.

JlemoHCcTpanuu:
Tabmupel u cxemsl: "3arps3HeHue armocdepsl”, "3arps3HeHue ruiapocdeps’,
"3arpsasHenue noussl", "[lapaukoBsiil 3¢ dext"”, "Ocobo oxpaHsieMble NPUPOIHBIE
tepputopun", "Mozaenu yrpasisemoro mupa'.
Oo6opynoBanue: Gpororpadun oXpaHIeMbIX pACTCHUM U )KMBOTHBIX KpacHO KHUTH
Poccutickont ®enepanyu, KpacHol KHUTHU peTHoOHAa.
Peseps.

2.11.8. Ilnanupyemsbie pe3yabTaTbl OCBOCHUS NMPOrPpaMMbl M0 OMOJIOrMH HA

YPOBHE CpeHero 001mero 00pa3oBaHus.

2.11.8.1. ®I'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHHS
OOy4JaroUMMHUCS TMPOTpaMM CpeAHEro oO0miero o0pa3oBaHus: JUYHOCTHEIE,
MeTanpeIMETHbIE U IPEIMETHBIE.

B cTpykType JHMYHOCTHBIX pE3ylbTaTOB OCBOEHHA NPOrpaMMbl MO OHOIOTUU
BBIJIEJICHBI CIIEAYIOUINE COCTABIISIONINE: OCO3HAHNE OOYyYarOIUMUCS POCCUICKON
IPaKJAHCKOW MIAEHTUYHOCTH - TOTOBHOCTU K CaMOPAa3BUTHIO, CAMOCTOSTEIBHOCTH
U CaMOOMNpEAENCHUIO, HajJu4yhe MOTHUBAaMM K  OOyuyeHuio Ouoyoruu,
LEJICHANIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKACHWH JMYHOCTH Ha OCHOBE
KJIIOUEBBIX ILIEHHOCTEH M MCTOPUYECKUX TPAIUIMA pa3BUTHA OHOJOTHYECKOTO
3HaHUs, TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIIMXCSl PYKOBOJICTBOBATHCA B CBOEH
NEeATEIbHOCTH 1EHHOCTHOCMBICIIOBBIMU ~ YCTAHOBKAMH, TNPUCYIIMMH CHUCTEME
OHOJI0rHYecKoro 00pa3zoBaHusl, HATMYUE TPABOCO3HAHU I IKOJIOTUYECKOU KYIBTYPHI,
CIIOCOOHOCTH CTAaBUTH LIETIU U CTPOUTh KU3HEHHbIE TIIaHBbI.



JIMYHOCTHBIE PE3YNLTaThl OCBOCHHS MPOTPaMMBI MO OWOJIIOTUH AOCTUTAIOTCS B
€IMHCTBE Yy4YE€OHOM M BOCHUTATEIbHOW JEATENBHOCTH B COOTBETCTBUM C
TPaAULIMOHHBIMU POCCUUCKUMHU COLIMOKYJIBTYPHBIMU, HCTOPHUECKUMHU U TyXOBHO-
HPABCTBEHHBIMH IIEHHOCTSIMHU, IPUHATHIMU B OOILIECTBE IpPaBWJIAMU U HOpMaMH
NOBEJICHUSI U CIOCOOCTBYIOT IpOILlECCaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS MU
CaMOpAa3BUTHUSA, pA3BUTUSA BHYTPEHHEH IIO3MIMM JIMYHOCTH, IIATPUOTU3MA M
YBOXXCHUS K 3aKOHY M IIPABONOPAJIKY, YEIOBEKY TPYZa M CTApPLIEMY ITOKOJEHUIO,
B3aMMHOTO YBaXXCHHsI, OCPEXKHOTO OTHOIICHUS K KYJIbTYPHOMY HACJIEIUI0 U
TpaAUIMsIM MHOTOHAIIMOHAIbHOTO Hapona Poccuiickoil ®Depepauuu, npupoae u
OKpY>KarolleH cpeae.
2.11.8.3. JInyHOCTHBIE pE3yNIbTaThl OCBOEHHUS y4eOHOro mnpeamera ''buonorns"
JIOJDKHBI OTpaXkaTb TOTOBHOCTH U CIIOCOOHOCTH 00yUaloIIuXCsl pPyKOBOJICTBOBATHCS
c(hOpMHPOBAHHON BHYTPEHHEH TMO3UIIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTALIMM, TO3UTUBHBIX BHYTPEHHMX  YO€XIEHHUH, COOTBETCTBYIOLIUX
TPaJMLMOHHBIM LEHHOCTAM POCCHICKOro OOIIECTBAa, PACIIMPEHUE >KU3HEHHOTO
OIBITA M OIBITA JIEATEIBHOCTH B IIPOLIECCE PEAIU3ally OCHOBHBIX HaIlpaBJICHUM
BOCIIUTATEIbHOU JEATEIbHOCTH, B TOM YHCJIE B YaCTH:
1) rpa)k1aHCKOTO BOCIIUTAHUS:
e Cc(hOPMUPOBAHHOCTH MPAXKAAHCKOMN MO3UIIUN 00YUAIOIIEroCs KaK aKTUBHOTO U
OTBETCTBEHHOIO YJIEHA POCCUNCKOTO OOIIECTBA;
® OCO3HAaHHE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOS3aHHOCTEW, YBa)KEHUE
3aKOHA U IIPaBOMOPSIKA;
® TOTOBHOCTH K COBMECTHOW TBOPYECKON JAEATENBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, pEIIEHUH YYeOHBIX M I[O3HABATENIbHBIX 3ajad,
BBIMIOJJHEHUH OMOJIOTMYECKUX SKCIIEPUMEHTOB;
® CIIOCOOHOCTHh OIpPEAENATh COOCTBEHHYIO TMO3MIMI0 [0 OTHOLIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHSATD €€;
® yMEHHUE YUYUTHIBATb B CBOUX JEHCTBUIX HEOOXOIMMOCTb KOHCTPYKTHBHOIO
B3aMMOJICUCTBUS JIIOAEM C pasHbIMU  YOEXKIACHUSIMH, KYyIbTYpHBIMU
LEHHOCTSIMU U COLIMAJIBHBIM ITOJIOKEHHEM;
® TOTOBHOCTb K COTPYAHMYECTBY B IPOLIECCE COBMECTHOIO BBINOIHEHUS
y4eOHBIX, MMO3HABATEIbHBIX U HCCIEAO0BATENbCKUX 3a]ad, YBaXKUTEIBHOIO
OTHOIIEHUS] K MHEHHUIO OMNIMOHEHTOB MpPHU OOCYXJIEHHH CIIOPHBIX BOIIPOCOB
OHOJIOTUYECKOTO CO/IEPKAHUS;
® TOTOBHOCTb K TYMaHUTAapHOU U BOJIOHTEPCKOM JI€ATETbHOCTH;
2) NaTpUOTUYECKOTO BOCITUTAHUS:
¢ chOpMHUPOBAHHOCTH POCCHICKOU TPakKIaHCKOU WUJICHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHUS K CBOEMY HapOAy, YyBCTBA OTBETCTBEHHOCTH MEPE]
PonnnoM, ropaocty 3a CBOM Kpaul, cBO0 PonuHy, CBOM S3BIK M KYJBTYDY,
MPOIJIOE U HACTOSIIIIEE MHOTOHAIMOHAIBHOTO Hapoaa Poccuu;
® [[EHHOCTHOE OTHOIICHHE K MPUPOTHOMY HACIEAUIO U TaMSITHUKAM MPUPOIBL,
JTOCTHXEeHUsIM Poccun B HayKe, HICKYyCCTBE, CIIOPTE, TEXHOJOTUAX, TPYIE;




CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHHCKHAX YYCHBIX B CTAHOBJIICHHE U
pa3BuTHE OMOJIOTMU, TOHUMAHHS 3HAYCHHUSI OMOJIOTUU B TIO3HAHUM 3aKOHOB
IPUPOJIBI, B KM3HH YEJIOBEKA U COBPEMEHHOTO O0IIIeCTBA;

ujciiHas yOeKIeHHOCTh, TOTOBHOCTh K CIy)XeHHIO W 3ammre OTedecTBa,
OTBETCTBEHHOCTb 32 €ro Cynb0y;

3) TyXOBHO-HPABCTBEHHOT'O BOCIIUTAHUS:

OCO3HAHUE TYXOBHBIX IEHHOCTEW POCCUHUCKOTO HAPO/Ia;

c(hOpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO MTOBE/ICHHUS;
CIIOCOOHOCTh OILIEHMBATh CUTYallUI0 U TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U IECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJ|a B MOCTPOCHUE YCTOMUMBOTO OyIyIIETO;
OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTEINSIM, CO3IAHUIO0 CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHSATHUS IIEHHOCTEH CEMEWHON XU3HU B COOTBETCTBHH C
TpaauuusiMu HaponoB Poccuu;

4) OSCTCTUYCCKOI'O BOCITUTAHH .

ACTETUYECKOE OTHOIICHHE K MUY, BKJIIOYas ICTETUKY ObITa, HAy4YHOTO M
TEXHUYECKOTO TBOPUECTBA, CIIOPTa, TPY/a, OOIIECTBEHHBIX OTHOIICHUI;
MMOHUMAaHHE 3MOIMOHAIBHOTO BO3/ICHUCTBUS JKUBOM MPUPOBI U €€ LIEHHOCTH;
TOTOBHOCTh K CaMOBBIPA)KCHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHUE
MPOSABJISATh KAY€CTBA TBOPUYECKOU JINYHOCTH;

5) ¢buzmvYecKoro BOCIUTAHMUS:

MOHMMAaHWE W peau3alus 370pOBOro0 M 0Oe3omacHOro obpasza KHU3HU
(310poBO€ mUTaHUE, COONIONIEHUE TUTMEHUYECKUX TPaBWI U  HOPM,
cOaMaHCUPOBAHHBIA PEXKUM 3aHITHA W OTAbIXa, pEryisipHas (Quandeckas
aKTUBHOCTBH), OEPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (PU3UYECKOMY U MICUXUYECKOMY 37]0POBBIO;

NOHMMAaHUE LEHHOCTH TMpaBUJ HWHAUBUIYAJBHOTO M  KOJJIEKTUBHOTO
0€30I1acHOrO MOBEACHUSI B CUTYalUsX, YIPOXKAIOIIMX 30POBbI0 U YKU3HU
JIIOJICH;

OCO3HAaHHE MOCJIEACTBUI U HENPUATUS BPEIHBIX MPUBBIUEK (YHOTpeOieHus
aJIKOTOJ1s, HAPKOTHKOB, KypEHHUS);

6) TPyAOBOTO BOCIIUTAHMUS:

TOTOBHOCTH K TPYAY, 0CO3HAHHUE IIEHHOCTU MAaCTEPCTBA, TPYI0II00HE;
TOTOBHOCTh K AKTUBHOW JEATEIBHOCTH TEXHOJOTHUYECKOW M COLIMAJIbHOU
HAIPaBJIICHHOCTH,  CIHOCOOHOCTh  WHUIUUPOBATh,  IJIAHUPOBATH U
CaMOCTOSITENIBHO BBIMIOJIHATH TAKYIO €S TEIbHOCTD;

HWHTEpeC K pa3audyHbIM chepam npodeccuoHaaIbHON AeATebHOCTH, YMEHUE
COBEpIlIaTh OCO3HAHHBIA BHIOOp Oyayuied mnpodeccuu U peanru30BbIBATH
COOCTBEHHBIE KU3HEHHBIC TUTaHbI,

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHWI0O M CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEU JKU3HU,

7) SKOJIOTUMYECKOTO BOCITMTAHMUS:

9KOJIOTHYCCKH uenecooGpasHoe OTHOHICHUC K IPHUPOAC KaK HCTOYHHKY
JKHU3HHU Ha 3GMHC, OCHOBC €€ CyIICCTBOBAaHMA;



MOBBILICHUE YPOBHSA SKOJOTUYECKOW KyJIBTYphl: MNPUOOpPETEHUE OIbITa
IUIAHUPOBAaHUS IIOCTYNKOB M OLICHKM HX BO3MOXHBIX ITOCJIEICTBUHM I
OKpPY>KaroLIEN Cpelsl;

OCO3HaHHE I00AJIBHOIO XapakTepa 3KOJIOTMYECKHUX IMpoOJieM U MyTed HX
pEeLIeHHS;

CHOCOOHOCTh HCHOJb30BaTh MPUOOpETaeMble MpPU H3YYEHUU OUOJIOTHH
3HAHWS U YMEHMsI IIPU PELIEHUM MpOoOJieM, CBA3aHHBIX C PAlMOHAJIBHBIM
IPUPOJOTIONIb30BaHNEM (COOIONEHUE TpPaBUIl TOBEACHUS B IPUPOJE,
HAIIPABJICHHBIX HAa COXPAaHEHHUE PAaBHOBECHs B DKOCHCTEMAX, OXPAaHY BHJIOB,
AKOCHCTEM, Ouochephl);

aKTUBHOE HENPUATHE JEHUCTBHH, NPHUHOCIIIUX BpPEI  OKPYKAIOLIECH
OPUPOAHOM  cpeAe, YMEHHE  MPOrHO3MPOBaTh  HEOIArONpUATHBIE
DKOJIOTMYECKUE  TOCIEACTBUA  NPEANPUHUMAEMBIX  JCUCTBHU 51
peloTBpaIlaTh UX;

HaJM4HME PA3BUTOTO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJIOTMUYECKON KYIbTYpHI,
ONbITa  JIEATEIBHOCTH  OJKOJIOTMUECKOM  HAIPaBICHHOCTH,  YMEHHS
PYKOBOJICTBOBAaTbCSA HWMH B  IIO3HABATEIbHOW, KOMMYHHMKaTUBHOW U
COLIMAJIBHOM TNPAaKTHKE, TOTOBHOCTM K YYAaCTHIO B IPAKTHYECKON
JEATEIbHOCTH 3KOJIOTMYE€CKOW HAIIPaBICHHOCTH;

8) LIEHHOCTU HAYYHOTO MTO3HAHUS

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKd W OOIIECTBEHHOW NPAKTUKH, OCHOBAHHOTO Ha
Uajore KyJdbTyp, CIIOCOOCTBYIONIETO OCO3HAaHUIO CBOETO MecTa B
MOJIUKYJIETYPHOM MHPE;

COBEPIIICHCTBOBAHNE SI3LIKOBOM M UYHUTATEIBCKOW KYIBTYPHl KaK CpEACTBa
B3aMMO/JICHCTBUS MEXKTY JIFOAbMHU U TIO3HAHUS MUPA;

NOHMMaHUe crhenupuKkyd OUOJOTMM KakK HayKH, OCO3HaHUS €€ POk B
GbOpMHUpPOBAaHUU  PAIMOHATBLHOTO  HAYYHOTO  MBIINIJICHUSA,  CO3JaHUHU
IIEJIOCTHOTO TIPEJCTABICHUS OO0 OKpYKAIIeM MHpEe Kak O eIWHCTBE
MIPUPOJIBI, YeTIOBEKA U 00IIECTBA, B TO3HAHUH MMPUPOTHBIX 3aKOHOMEPHOCTEH
U PEIICHUH TTPOOIEM COXpaHCHHUS MMPUPOTHOTO PAaBHOBECHSI,

yOEKJIEHHOCTh B 3HAYMMOCTH OHMOJIOTHH JJIT COBPEMEHHOW ITMBHIIH3AIUU:
oOecriedeHUs:  HOBOTO  YPOBHS  Pa3BUTUS  MEAUIIMHBI,  CO3JaHHE
MEPCIEKTUBHBIX OMOTEXHOJIOTHIA, CITOCOOHBIX pelaTh peCypCHbIE POOIEMbI
pPa3BUTHSL YEJIIOBEYECTBA, TIOWCKAa TYyTeW BhIXOAAa U3  [I0OATBHBIX
DKOJIOTUYECKUX TMpobieM u obecreueHus Tmepexoja K YCTOMYUBOMY
Pa3BUTHIO, pAllMOHAIHHOMY HWCIOJIB30BAaHUIO TPUPOIAHBIX PECYpPCOB U
(GhOpMHUPOBAHUIO HOBBIX CTaHIAPTOB KU3HH,

3aMHTEPECOBAHHOCTh B TIOJIYYCHHUH OHWOJOTHMYECKUX 3HAHUM B IEIAX
MOBBIIICHUS OOIIEH KyJIbTYPhl, €CTECTBCHHO-HAYYHOW TPaMOTHOCTH, Kak
COCTaBHOM 4YacTH  (YHKIMOHAJHLHOM  TPaMOTHOCTH  OOyYaroOIIMXCH,
dbopMupyeMol TIpu U3yuyeHUU OUOJIOTUH;

MOHUMaHUE CYITHOCTH METOJIOB MO3HAHUS, UCIIOIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIOJIb30BaTh MOJy4YaeMble 3HAHUS Uil aHalu3a U



OOBSICHEHUS SIBIICHUN OKPYXKAIOIMIETO MHpa W MPOUCXOISAIINX B HEM
U3MEHEHHM, yMEHHE Je1aTh 000CHOBAaHHBIE 3aKIIOYEHHS Ha OCHOBE HAYYHBIX
(aKTOB M UMEIOIIUXCS TAHHBIX C LEJBIO MOJIYYeHUS JOCTOBEPHBIX BBIBOJIOB;
® CIOCOOHOCTh CaMOCTOSITENIBHO HCIIONb30BaTh OMOJIOTUYECKUE 3HAHUS IS
penieHust Ipo0JieM B peabHbIX KU3HEHHbBIX CUTYaIUsX;
® O0CO3HaHWE I[EHHOCTH HAyYHOWU JEATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISITh
MPOEKTHYIO M MCCJENOBATEIbCKYI0 JEATEIbHOCTh WHIWBHUAYaJbHO U B
TpYIIIIE;
® TOTOBHOCTh M CHOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHIO U
caM000pa30BaHUI0, K AKTUBHOMY IMOJIYYEHHUIO HOBBIX 3HAHUI MO OMOJIOTUH B
COOTBETCTBHHU C KUZHEHHBIMU MOTPEOHOCTIMHU.
. B mporuiecce 1ocTH)EHUS! JIMYHOCTHBIX PE3yIbTaTOB OCBOCHHS OOy4aroUUMUCS
pOrpaMMbl CPEIHETO OOLIEr0 0O0pa30BaHUs y OOy4alOlUXCs COBEPIICHCTBYETCS
AMOIMOHATBLHBIN UHTEJUIEKT, IPEANoiaraomuil chopMUPOBAaHHOCTD:
® CaMOCO3HaHWS, BKJTIOYAIOIIIETO CIIOCOOHOCTh MMOHUMATh CBOE
AMOIIMOHAJILHOE COCTOSIHUE, BUACTh HAMPABICHUS PAa3BUTHUS COOCTBEHHOM
AMOLIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;
® CaMOPETyJIUPOBaHUS, BKIIIOUAIOUIETO CAMOKOHTPOJb, YMEHUE INPUHUMATh
OTBETCTBEHHOCTh 3a CBO€ IIOBEJEHUE, CIOCOOHOCTh AaJalTUPOBATHCS K
OMOIIMOHAJILHBIM HM3MEHEHUSM W TPOSABIATh THOKOCTb, OBITH OTKPBITHIM
HOBOMY;
® BHYTPCHHEW MOTHBAIMH, BKIIOYAIONIEH CTPEMIICHUE K JOCTUKCHUIO LIEIH U
yCIexy, ONTUMHU3M, THUIIUATUBHOCTb, YMEHHE JIEUCTBOBATh, UCXO/Sl U3 CBOUX
BO3MOKHOCTEH;
® SMIIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh AMOITMOHATIBLHOE COCTOSIHUE
JIPYTUX, YYUTBHIBATh €r0 MPU OCYIIECTBICHUN KOMMYHHUKAIIUU, CTIOCOOHOCTh
K COYYBCTBHIO U CONEPEKUBAHUIO;
® COIMAJbHBIX  HABBIKOB, BKJIIOYAIONIMX  CIOCOOHOCTh  BBICTPAMBATh
OTHOIIGHUSI C JAPYTMMHU JIIOABMH, 3a00TUTHCS, NPOSABISITH HUHTEpPEC W
paspemniarb KOH(IUKTHI.
MeranpeMeTHbIE pe3ynbTaThl OCBOEGHHS yuyeOHoro mnpeamera "buonorus"
BKJIIOYAIOT: 3HAuMMble JJi1 (QOPMUPOBAHUS MHUPOBO33PEHUSI OOYyYaIOIIUXCS
MEXIMCIUIUIMHAPHBIE (MEXIIPEIMETHBIC) OOIIEHAYYHbIE MOHATHS, OTPaKAIOIIUE
IEJIOCTHOCTh HAyYHOW KapTHUHBI MHpa M CHEIU(PUKY METOJO0B TO3HAHUS,
UCITIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIHs, SBJICHUE, MPOIIECC,
CUCTEMA, HAay4YHBIM (haKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccienoBanre, HabIoneHne, u3MepeHne, SKCIIEPUMEHT U IPYTHe); YHUBEPCAIbHbBIE
ydeOHbIe JEUCTBUS (TMO3HABATENIbHbIE, KOMMYHUKATUBHBIE, pETY/ISTUBHEIC),
obecrnieunBaroiye GopmupoBanrne QyHKIMOHATLHON TPAMOTHOCTUA U COIUATBHOM
KOMIETEHIIMM  OOYy4YarolIuXcs;  CIOCOOHOCTh  OOYYarOIIUXCsl  MCIIOJIbh30BaTh
OCBOCHHBIC MEXIUCIUIIIIMHAPHBIC, MUPOBO33PEHUECKHIE 3HAHUS U YHUBEPCAIbHBIC
y4eOHbIC ICUCTBUS B O3HABATEILHOU U COLUAIBHOM MPAKTHKE.
2.11.8.6. B pe3ynbrare u3yuyeHHUs OWOJOTMM HA YPOBHE CpPEIHEro OOUIEro
oOpazoBaHusi y oOyuwaromerocs OyayT chOpMUPOBaHBI  IMO3HABaTEIbHbIE




yHHUBEpCaJbHbIe yueOHbIE EHCTBUS, KOMMYHHKAaTUBHbIC YHUBEPCAIbHbBIC yUEeOHbIE
NEUCTBUS, PETYISATHUBHBIE YHUBEpPCaJbHbIE Yy4YeOHBbIE JCUCTBUS, COBMECTHAs
NEeSATEIBHOCTD.
2.11.8.7. MeramnpenMeTHble pe3ylbTaTbl OCBOCHUS MPOTrpaMMBbl CPEIHETO OOIIETO
o0pa30BaHus JOJIKHBI OTPAKATh:
2.11.8.7.1. OpnajgeHue YHUBEPCAIbHBIMU  Y4YEOHBIMH  I[1O3HABATEIbHBIMU
NEUCTBUSIMU:
1) 6a30BbIE JIOTHUECKUE ACHCTBUS:
® CaMOCTOSTeNbHO  (GOpPMYIHpPOBaTh W aKTyaJM3UpOBAaTh  MpoOsieMy,
paccMaTpHBaTh €€ BCECTOPOHHE;
® UCIOJIB30BAaTh MPU OCBOCHUM 3HAHWUW MPUEMBI JIOTUYECKOTO MBILIICHUS
(aHanm3a, cMHTE3a, CpaBHEHMS, KiacCUUKAIIUU, 0000IICHUS), PaCKphIBAaTh
CMBIC]T OMOJIOTMUECKUX TOHSTHM (BBIIETSATh HUX XapaKTepHbIC MPU3HAKH,
yCTaHABJIMBATh CBSI3U C JPYTUMU OHITHUSIMU);
® OIpeAeNsITh UEIu ACATEIbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUH HX
JOCTH)KEHHSI, COOTHOCHUTB PE3YyJbTaThl JESITEIIBHOCTH C IOCTaBICHHBIMU
LEISAMU;
® HCIOJIb30BAaTh OMOJIOTMYECKHE TOHATHS JUIsl 00bsICHEHUS (PAKTOB U SIBICHUUN
YKUBOW MPUPOJIBL;
® CTPOWUTH JIOTMYECKHE PpACCYKICHHs (MHAYKTHBHBIC, JCIyKTUBHBIC, II0
aHaJIOTUH ), BBISBIISATH 3aKOHOMEPHOCTH M ITPOTUBOPEUHS B pACCMATPUBAEMBIX
SBJICHUSAX, (POPMYIMPOBATH BHIBO/IBI U 3aKIIFOUEHUS;
® I[PUMEHATh  CXEMHO-MOJENbHBIE  CpEACTBA M  MPEICTaBICHUS
CYLIECTBEHHBIX CBSI3€d W OTHOIICHHH B U3y4aeMbIX OHOJIOTHYECKUX
00BEKTax, a TAaKKe MPOTUBOPEUNI PA3HOTO POAA, BHISIBICHHBIX B Pa3IMYHBIX
WH(OPMAIIMOHHBIX UCTOUHUKAX;
e pa3pabarbIBaTh IJIaH PEIICHUs MPOOJEMBI C yYETOM aHalu3a WUMEIOIIUXCA
MaTepHUaJbHbIX 1 HEMAaTEPUAIbHBIX PECYPCOB;
® BHOCHUTb KOPPEKTHUBHI B JA€ATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIBTATOB
LEJSIM, OLIEHUBATh PUCKH MOCIEACTBUI JAESITEIbHOCTH;
® KOOPAMHHUPOBATH U BBIMOIHATH Pa00OTY B YCIOBUSIX PEAIBHOTO, BUPTYaJIbHOTO
¥ KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;
® pa3BHUBAaTh KPEATUBHOE MBIIIUICHHUE MIPU PEIICHUN KU3HEHHBIX TIPOOIEM;
2) 6a30BbIE UCCIENOBATEILCKUE ICUCTBUS:
® BJAJETh HABBIKAMH YU€OHO-UCCIE0BATEILCKON U IPOEKTHOM €SI TEIbHOCTH,
HaBBIKAMH pa3pelieHus npoOsieM, CIHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOATENIbHOMY TOUCKY METO/JOB pEUIEHUs MPaKTUYECKUX 3ajad,
MPUMEHEHUIO PA3IMYHBIX METOJIOB TO3HAHUS;
® UCIIOJIB30BATh PAa3jJUYHbIE BUJIbBl JEATEIBHOCTH IO TOJYYEHHIO HOBOIO
3HaHUs, €ro MHTEepPIpETalny, IpeoOpa3oBaHUIO0 U MPUMEHEHHUIO B YUEOHBIX
CUTYyallUsIX, B TOM YHKCJIE MIPH CO3JaHUH YU€OHBIX M COI[UAIBHBIX MTPOEKTOB;
e (GopMuUpPOBaTh HAyUYHBIN TUI MBIILJICHUS, BIaJ€Th HAYyYHOU TEPMUHOJIOTHEH,
KJIFOUE€BBIMH TIOHATUSMH U METOJIAMU;



CTaBUTh U (HOPMYIUpPOBaTH COOCTBEHHbIE 3aJaud B 00pazoBaTeNbHOU
NesITeIbHOCTH U )KU3HEHHBIX CUTYaIUsX;

BBISIBIISITh [IPUYMHHO-CIICIICTBEHHBIE CBSI3W U aKTyaJM3UpOBaTh 3ajady,
BBIIBUTaTh TUTIOTE3Y €€ PELICHUS], HAXOIUTh aprYMEHTHI JJIs 0Ka3aTeIbCTBa
CBOMX YTBEP:KJICHUH, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;
aHAJIM3UPOBATh TOMYYCHHBbIE B XOAE pEIICHUS 3aJayd  pe3yJbTaThl,
KPUTUYECKU OIICHHWBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH M3MEHEHHE B
HOBBIX yCJIOBHUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLICHUBATh IPHOOPETEHHBIH OIIBIT;
OCYIIECTBIIATH LEJICHANPABICHHBIM MOMCK IepeHoca CPEelCTB U CHOCOO0B
JEeHCTBUS B MPOGECCHOHATBLHYIO CPELY;

YMETb MEPEHOCUTHh 3HAHWS B MO3HABATEIbHYIO M MPAKTHUECKYIO OOJIACTH
KHU3HENEATSIBHOCTH;

yYMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTeil;
BBIJIBUTATh HOBBIE WJEH, MpeUIaraTh OPUTHHAJIBHBIE TOAXOAbI U PEIICHHS,
CTaBUTH MPOOIEMBI U 33/1a41, JOMYCKAIOIINE aJIbTePHATUBHBIC PEIICHNUS;

3) pabota c uHpopMaIue:

OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX HHPOpMALINU (TEKCTE y4eOHOTrO
nocoOusi, Hay4HO-NOMYJIIPHOW JHUTEparype, OMOJIOTMYECKHUX CIOBapsAX U
CIpaBOYHMKAX, KOMIIBIOTEpHBIX 0Oa3ax JaHHbX, B HTepHere),
aHaJIM3UPOBaTh MH(OPMALIMIO PA3IUYHBIX BUJIOB U (OPM IpE/CTaBICHMUS,
KPUTHUYECKH OLIEHUBATH €€ JJ0OCTOBEPHOCTh U HENPOTUBOPEUUBOCTH;
(GopMynupoBaTh 3apoOChl U MPUMEHATh Pa3IUYHbIE METOABI MIPHU MOUCKE U
orOope Ouonornyeckod wuHMOpPMAIMU, HEOOXOAUMOMN Jii BBITTOJHEHUS
y4eOHBIX 3a/1a4;

npuoOpeTarb OMNBIT MCMHOJIb30BaHUSA HH()OPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH, COBEPLICHCTBOBAaTh KYJABTYpPY aKTUBHOIO HCHOJIb30BAHMS
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTHUMAJIbHYI0  (OpMy  HIpEICTaBICHUSA
ounosnorudyeckoil uHbopManuu (Cxembl, TpaduKu, TUArpaMMbl, TaOJUIIBI,
PUCYHKH U IPYTOE);

UCIIOJIb30BATh HAYYHBIM SI3bIK B KauyeCTBE CpeICTBa NpH padore ¢
Ounosnoruyeckoil MHQOpMaIME: NPUMEHSITh XUMHYECKUE, (U3NYECKUEe U
MaTeMaTMYeCKue 3HAKM U CUMBOJBI,  (GopMynbl, aOOpeBHUaTypy,
HOMEHKJIaTypy, UCIIOJIb30BaTh U NMPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMUYECKHE
CpEeICTBa HAIVISITHOCTH;

BJIQJICTh ~ HABBIKAMH  PACIO3HABaHUS W 3alUTHl  HWHQPOpPMAIUH,
nH(OPMAIIMOHHON 0€30MaCHOCTH JIUYHOCTH.

2.11.8.7.2. OBnaieHne yHUBEPCAIbHBIMA KOMMYHUKATUBHBIMU JICUCTBUSMM:
1) oOienue:

OCYILIECTBIISATH KOMMYHHKAIIMK BO BCeX cpepax >KM3HH, aKTUBHO Y4aCTBOBATh
B JUaJiOTe WM JUCKYCCUM IO CYIIECTBY OOCYXJaeMoll Tembl (yMEHUE
3a/1aBaTh BOMNPOCHI, BBICKA3bIBATh CYXKJICHUSI OTHOCUTEIBHO BBIMOJHEHHS



IpeajaraeMoi 3ajlauv, YYUThIBATh UHTEPECHl U COMIACOBAHHOCTh MO3ULUI
JPYTUX YYaCTHUKOB JIUAJIOTa WM IUCKYCCUN);

pacro3HaBaTh HeBepOallbHbIE CpEACTBAa OOIICHHS, IMOHUMAaTh 3HAYCHUE
COLIMAJIBHBIX ~ 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS  KOH(IUKTHBIX
CUTyallui, yMETh CMSIT4aTh KOH(PIUKTHI U BECTU NIEPETOBOPHI;

BJIAJIETh PA3IUYHBIMU CIOCOOaMH OOILEHUS U B3aWMOJACHCTBUS, IOHUMATh
HAMEpPEHUsl JIPYrux JIOJEH, MPOSBIATh YBAXKUTEIBHOE OTHOLIEHHE K
coOEeCeTHUKY U B KOPPEKTHOU popme popMyaupoBaTh CBOM BO3PAKEHUS;
Pa3BEpHYTO M JIOTMYHO M3Jararb CBOKO TOYKY 3PEHHS C HCIOJIb30BaHHEM
SI3BIKOBBIX CPE/ICTB;

2) COBMCCTHaAA ACATCIBHOCTD.

MIOHUMAaTh W KCMOJIb30BATh MPEUMYIIIECTBA KOMAHAHON U WHIUBUYyaIbHOU
paboOThl TMpU pEmIeHHH OMOJOTUYECKOW MpoOIeMbl, 00OCHOBHIBAThH
HEOOXOMMOCTh MPUMEHEHHSI TPYIIOBBIX (POPM B3aMMOICUCTBUSA TMPU
pelieHnn y4eOHo# 3a/1a4u;

BBIOMpaTh TEMAaTUKy U METOJIbI COBMECTHBIX JCHCTBHI C y4eTOM OOIIUX
MHTEPECOB U BO3MOKHOCTEU KKIOTO YJICHA KOJUIEKTUBA;

NPUHUMATh €M COBMECTHOM  JEATEIBHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATH JIEVUCTBUS IO €€ JOCTUKECHUIO: COCTABIATH IUIaH JCUCTBUM,
pacnpenensiTh pojid ¢ y4eTOM MHEHUN y4aCTHUKOB, OOCYXXIAaTh PE3yJIbTaThI
COBMECTHOI paboThI;

OIICHUBATh KAYE€CTBO CBOETO BKJIAJa U KaXK/IOT0 YYaCTHHUKA KOMaH/IbI B OOIIIUIA
pe3yNbTarT 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

npejjaraTh HOBBIE IIPOCKTHI, OIICHUBaTh HWJIEWM C TO3WIMU HOBU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETHUYECKOE TOBEACHUE B Pa3JIUUYHBIX
CUTYaIUSX, MPOSBIIATH TBOPYECTBO U BOOOPaKEHUE, ObITh MHUITUATUBHBIM.

2.11.8.7.3. OBnaieHNe YHUBEPCAIBHBIMH PETYIATUBHBIMU JEHCTBUSIMU:
1) camoopranuzanus:

UCIIOIb30BaTh OWOJIOTUYECKHWE 3HAHUS I BBIABICHUS TPoOJIEeM U UX
pelieHus B )KU3HEHHBIX U YYEOHBIX CUTYAIIHSIX;

BBIOMpAaTh HAa OCHOBE OHMOJOTWYECKHX 3HAHUM I1IE€JIEBbIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JEHUCTBUSIX M TOCTYNKax MO OTHOILICHUIO K >KUBOM
PUPOJIE, CBOEMY 37I0POBBIO U 3I0POBbIO OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBIISITh MMO3HABATEIBHYIO JIESITEILHOCTD, BBISIBISTH
npoOjaeMbl, CTaBUTh U  (HOPMYIUpOBaTh COOCTBEHHbIC 3aJaud B
o0Opa3oBaTeIbHON JAEATEIHHOCTH U KU3HCHHBIX CUTYAIUsX;

CaMOCTOATENILHO COCTaBIISATh IUIAH PEIICHHUS MNPOOJIeMBl C  y4eTOM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M MPEANOYTCHUI;
JIaBaTh OLICHKY HOBBIM CUTYaIIHsIM;

pacuIMpsATh paMKH Y4€OHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEATIOYTEHUIM;
JieJIaTh OCO3HAHHBIA BHIOOP, apryMEHTUPOBATh €0, OpaTh OTBETCTBEHHOCTh
3a pEILICHMUE;

OIICHUBATh MPUOOPETEHHBIH OIIBIT;



e crnocoOCcTBOBaTh (OPMUPOBAHUIO W TMPOSBICHUIO IIUPOKOH HJPYIULIUU B
pa3HbIX 001acTAX 3HAHUM, OCTOSHHO MOBBIIIATH CBOM 00pa3oBaTeNbHBIN U
KyJIbTYPHBIN YPOBEHbD;

2) CaMOKOHTPOJIb:

® 1aBaTh OLIEHKY HOBBIM CHUTyallUsSM, BHOCUTH KOPPEKTUBBI B JESATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YIILTATOB IIEISIM;

e BIAJETh HABBIKAMU [IO3HABATENBHOM  pe(rUeKCMd KaKk  OCO3HAHUA
COBEPIIAEMBIX JCHCTBUN M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJAbTaTOB U
OCHOBAHMM, HUCIONB30BaTh NPUEMBl PEQICKCHH ISl OLEHKU CHUTYallWH,
BbIOOpA BEPHOTO PEIICHUS;

® OIIEHUBATH PUCKU M CBOCBPEMEHHO IPUHIMATh PEIICHUS 110 UX CHIDKEHHIO;

® MPUHWMATh MOTHBBl W aPTyMEHTHl JPYTHX NpPU aHAJIW3e pPe3ylIbTaToB
JIeSITEIIbHOCTH,

3) npuHATHUSA ce0s U IPYTUX:

® TMpPUHHUMATH ce0sl, TOHUMAasi CBOM HEAOCTATKH U JOCTOWHCTBA;

® MPUHUMATh MOTHBBl W apryMEHTHl JAPYTMX NpU aHaIW3e pPe3ylIbTaToB
JeSITEIbHOCTH,

® TIpHU3HABATh CBOE MPABO M MPABO JPYTUX HA OMIMOKY;

® pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C MO3UIIMHU APYTOTO YETIOBEKA.

[IpenmeTHbIe pe3ylbTaThl OCBOCHUS coiepKaHus yueoHoro npeamera "buonorus”
Ha yITyOJICHHOM YPOBHE OPUEHTUPOBAHBI Ha 0OecTieueHrne MpoGUIbHOTO 00yYeHUs
oOyuaromuxcs 6nonaoruv. OHU BKITIOYAIOT: crieluduueckue st OMOJI0TUN HayYHbIe
3HAHMS, YMEHHUS U CHOCOOBI JCHCTBUU 1O OCBOCHHUIO, WHTEPHPETALUA U
npeoOpa30BaHUIO 3HAHUM, BUBI IEATEIIBHOCTH 10 MOJYUYESHHUIO HOBBIX 3HAHUM U UX
MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, a TAKKE B PEATbHBIX KU3HEHHBIX CUTYaIlUSsIX.
[IpeameTHbIe pe3yabTaThl NPEICTABICHBI 110 TOaM U3YUYEHUS.

IIpenmerHble pe3yabTaTbl 0CBOeHHMsI y4eOHOro mpeamera ''buosorus" B 10
KJ1acce J0JKHBI OTPAXKATh:

o c(hOpMHUPOBAaHHOCTh 3HAHUH O MeECTe M PO OHOJOTHH B CHCTEME
€CTECTBCHHBIX HayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAYYHOW KApTUHBI MHUpA, B
MO3HAHWM  3aKOHOB  TPUPOJBI W pEHIeHWH  MpoOJiieM  PaIMOHAIBLHOTO
MIPUPOIOTIONIB30BAHMS, O BKJIAJE POCCHICKUX U 3apyO€KHBIX YUYCHBIX B Pa3BUTHE
Oonojoruu;

o BIIQJICHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUM, KOTOpass  BKIIIOYAET:
OCHOBOTIOJIAraloIIue OUOJIOTHYECKUE TEPMUHBI W TOHSITHS (KW3HB, KIIETKA,
OpraHu3M, MeETa0o0JIM3M, TOMEOCTa3, CaMOPETYJSLMs, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHYUBOCTh, POCT W PA3BUTHE), OMOIOTHYECKUE TEOPUU
(xnerounas teopus T. [lIsanna, M. llnelinena, P. BupxoBa, XxpoMocoMHasi Teopust
HacnencTBeHHocTH 1. Moprana), yuenuss (H.M. BaBunoBa - o meHTpax
MHOTO000pa3us U MPOUCXOKICHUS KYJbTYPHBIX PACTEHHUI), 3aKOHBI (€IMHOO0Opa3us
MOTOMKOB TMEPBOTO TOKOJEHHUS, PACIICIUICHHS, YUCTOTHl TaMET, HE3aBUCUMOIO



HacienoBanuss [. MeHgensa, TrOMOJOTMYECKUMX PAIOB B  HACIEICTBEHHOU
u3menurnBoctu H.U. BaBuiosa), npuHIUNIBI (KOMILLIEMEHTAPHOCTH);

o BJIaJICHHE OCHOBHBIMH METOJAMHM HAy4YHOTO IIO3HAHMSI, HCIIOJIb3YEMbIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCAHUE, HM3MEpPEHHUE,
HaOJIIOICHHE, SKCTIEPUMEHT);

o YMEHUE BBIJCIATH CYIIECTBEHHBIC IPU3HAKK: BUPYCOB, KJIECTOK IPOKAPUOT U
DYKApHUOT, OTHOKIECTOYHBIX 1 MHOTOKJICTOUHBIX OPTAaHU3MOB, B TOM YHCIIe OaKTepHUH,
rpu0O0B, PaCTCHHH, )KUBOTHBIX U YEJIOBEKA, CTPOCHHUS OPTaHOB U CHCTEM OPTaHOB
pacTeHu, )KUBOTHBIX, YETIOBEKA, TIPOIECCOB KU3HEACATEITLHOCTH, MPOTEKAIONITNX B
OpraHu3Max pacTeHHi, )KUBOTHBIX U YEJIOBEKa, OMOJIOTHYECKUX MPOIIECCOB: 0OMEHa
BEILIECTB (MeTa0oJIM3M), TMPEBpAIICHUS SHEPTruu, OpOXKEHHUs, aBTOTPO(HOrO u
reTepoTpo(HOTrO TUIOB MUTAHMS, (POTOCUHTE3a U XEMOCHUHTE3a, MUTO3a, MeH03a,
ramMeToreHesa, AMOpPUOTreHe3a, MOCTAMOPUOHAIBLHOTO Pa3BUTHUS, PA3MHOKEHUS,
WHUBUyalIbHOTO Pa3BUTHUSL OpraHu3Ma (OHTOreHe3a), B3aMMOJCUCTBHUS TCHOB,
reTepo3rca, CKyCCTBEHHOTO 0TOOpa;

o YMEHUE YCTAHABIMBATH B3aWMOCBSI3W MEXIY OPTraHOMJAAMH KJICTKA U UX
GYHKITUSAMHA, CTPOCHHEM KJIETOK pAa3HBIX TKAaHEH W WX (QYHKIHSIMH, MEXITY
opraHaMud W CHCTEMaM{ OpPTaHOB y pACTEHWMH, XKMBOTHBIX M YEJOBEKAa W UX
(GYHKITUSIMHA, MEKTy CACTEMaMHU OPTaHOB U UX (DYHKIIHSIMH, MEXTy dTallaMyd 0OMeHa
BEIIECTB, dTAllaMU KJIETOYHOTO IIUKJIA U )KU3HEHHBIX [IUKJIOB OPTaHU3MOB, dTarlaMu
AMOPUOHATILHOTO Pa3BUTHUS, TEHOTUIIOM U (DEHOTUIIOM, (PEHOTUIIOM U (pakTOpamMu
cpenbl OOMTaHUS;

° YMEHHUE BBISBISITh OTIMYUTEIIBHBIC ITPU3HAKU JKUBBIX CUCTEM, B TOM YMCIIC
pacTeHUM, )KUBOTHBIX U YEJIOBEKA,;
° YMEHHUE UCIOJIb30BaTh COOTBETCTBYIOIINE APryMEHThI, OHOJOTUYECKYIO

TEPMUHOJIOTUIO U CUMBOJIMKY JUISl JOKA3aTeJIbCTBA POACTBA OPTAaHM3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIIT;

o yYMEHHUE peniatb OM0JIOTHYECKUE 3a]a4H, BBISBIATh IPUUUHHO-CIIEICTBEHHBIE
CBSI3U MEX/1y MCCIIEAYEeMbIMH OMOJIOTUYECKUMU MPOLIECCAaMU U SIBICHUSMH, J€aTh
BBIBOZIbI U IIPOT'HO3bI HA OCHOBAHUH ITOJYYEHHBIX PE3YJIbTATOB;

o YMEHHUE BBITIONHATH JTA0OpAaTOpPHBIE M MPAKTHUECKHUE pabOThI, COOMIOAThH
npasuia npu padbote ¢ ydeOHbIM U J1a00paTopHbBIM 000PYI0BAHUEM;
o YMEHHE BBIIBUTaTh THIOTE3bI, MPOBEPITh HUX OKCIEPUMEHTaIbHBIMU

cpenctBaMu, (GOPMYIUPYs IIeidb HCCIEAOBAHMS, AHAIU3UPOBATH TOITYYCHHBIC
pE3YABTATHI U JIeJIaTh BHIBOJIBI,

o YMEHHE y4acTBOBAaTh B y4€OHO-UCCIIEOBATEIILCKON paboTe 1Mo OWOJIOTHH,
HKOJIOTUM W MEIUITMHE, MPOBOAMMON Ha 0a3e HIKOJbHBIX HAyYHBIX OOIIECTB, U
NyONMMYHO  TPEJACTaBIATH  TOJIYYCHHBIC  PE3ybTaThl  Ha  YYCHUYCCKHUX
KOH(EPEeHIHUSX;

o YMCHHE OIICHWBATh 3THYECKUE AaCIEKThl COBPEMEHHBIX HCCJICIOBAaHUN B
o0acTé OMOJIOTUH U METUITMHBI (KIIOHUPOBAHKE, HCKYCCTBEHHOE OTLIIOJJOTBOPEHHE,
HaAIPaBJICHHOE N3MEHEHNE T€HOMA U CO3/JaHUE TPAHCTEHHBIX OPTraHU3MOB);

o YMEHHUE OCYIIECTBISITH OCO3HAHHBIN BBIOOp Oymyreit mpodeccruoHaIbHOMU
NeATETLHOCTH B 00JIACTH OMOJIOTHM, METUIIMHBI, OMOTEXHOJIOTHHU, BETEPUHAPUH,



CEJIbCKOTO XO3SHCTBA, MUIIEBOM MPOMBIIIJIEHHOCTH, YITIYONIsATh MMO3HABATEIbHBIN
WHTEPEC, HANPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOINIEH Mpodeccun u
IPOAOKEHHE  OUOJIOTMYECKOrOo  O00pa30BaHMsl B OpraHU3AlMSIX  CPEIHETO
podecCuoHaNbHOTO U BBICIIET0 00pa30BaHUsl.

2.11.8.10. IlpeameTrHble Ppe3yJbTaTbl OCBOEHHSI Y4eOHOIO IpeaMeTa
"buosorus' B 11 KIacce T0JKHbI OTPAKATD:

o c(hOpMHPOBAaHHOCTh 3HAHUH O MECT€ W pPOJU OHOJIOTHH B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTUHBI MUPA, B IO3HAHUH 3aKOHOB IMPUPOBI M PEIICHUH YKOJIOTHIECKHUX MPOOIeM
YeJloBEeYeCTBa, a  TaKkKe B PENIEHMHM  BONPOCOB  PalMOHAIBHOIO
MPUPOIOTIONIb30BaHMS, U B (DOPMHUPOBAHUU IIEHHOCTHOTO OTHOILIEHHUS K MPUPOJIE,
OOIIECTBY, YEJIIOBEKY, O BKJIAJI€ POCCHUICKUX M 3apYOCIKHBIX YUEHBIX-OHMOJIOTOB B
pa3BuTHE OMOJIOTUY;

o YMEHHUE BIAJIETh CHUCTEMOW OMOJNOTUYECKUX 3HAHUM, KOTOpas BKIIOYAET
ONpEACNICHUs] U TOHUMAHUE CYIIHOCTH OCHOBOIIOJIAraloluX OMOJIOrHYECKUX
TEPMUHOB M TOHATUNA (BHUI, 3KOcHcTeMa, Ouocdepa), OMOIOrMUECKUE TEOpUHU
(aBomtounonHas teopust Y. JlapBuHA, CUHTETUYECKAs] TEOPHUS IBOJIIOLIMM), YUCHUS
(A.H. CesepuoBa - 0 myTsix U HampaslieHHsX 3Boiounu, B.M. BepHaackoro - o
ouocdepe), 3akoHbl (reHeruueckoro paBHoBecus JI. Xapau u B. BaiinOepra,
3apoasiiieBoro cxoiacrea K.M. boapa), npaBuna (Munumyma FO. Jlubuxa,
HKOJIOTUYECKOM MUpaMUIbl HSHEpruu), rumnore3sl (rumore3a "mupa PHK" V.
['unbepra);

o YMEHUE  BJaJ€Th  OCHOBHBIMM  METOJAMH  HAy4YHOTO  IIO3HAHWSI,
UCIIOJIb3YEMBIMU B OUOJIOTHYECKUX MCCIIEIOBAHUAX KUBBIX OOBEKTOB U HKOCUCTEM
(omucaHue, U3MepeHue, HaOMIONCHUE, DKCIEPUMEHT), CIOCOOaMM BBISBICHUS U
OIICHKH aHTPOIIOTCHHBIX H3MEHEHUI B TIPUPOJIC;

o YMEHUE BBIJIETATh CYUIECTBEHHbIE MPU3HAKUA: BHJIOB, OHOTE€OLEHO30B,
PKOCHUCTEM U Ouocdepbl, CTAOMIM3UPYIOLIETO, ABMXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOI0 0TOOPA, aJUIONaTPUUYECKOr0 U CUMIIATPUUYECKOT0 BUA000pa30BaHus,
BIIMSTHUSL IBFDKYIIIUX CHUJT DBOJIIONUY HA TeHO(OH T TOMYJIAINH, TIPUCTIOCOOIEHHOCTH
OpraHu3MOB K cpelne oOOWTaHMs, 4YEpelOBaHWS HANPABICHUA SBOJIOIUH,
KpyTrOBOpOTa BEUIECTB M MOTOKA SHEPTUU B SKOCHUCTEMAX;

o YMEHHE YCTaHABIMBATh B3aUMOCBS3M MEXIY MPOIECCaMH JBOJIOIHH,
JBIDKYIIMMH CUJIAaMU aHTPOIIOT€HE3a, KOMIIOHEHTAMHU Pa3JIMYHbIX YKOCUCTEM U
MPUCIIOCOOJICHUSIMUA K HUM OPTaHU3MOB;

o YMCHUE  BBIIBISATH  OTIMYUTEIBHBIC  MPU3HAKH  JKUBBIX  CHCTEM,
PUCIOCOOJIEHHOCTh BUJOB K Cpelie OOWUTaHMs, aOMOTHUYECKUX U OMOTHYECKUX
KOMIIOHEHTOB ~ 9KOCHCTEM, B3aMMOCBSI3€ OpPraHW3MOB B  COOOIIECTBAX,
AHTPOIIOTEHHBIX U3MEHEHUN B 9KOCUCTEMAX CBOEH MECTHOCTH;

o YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIIME APryMEHTBI, OHOJIOTHYECKYIO
TEPMUHOJIOTUIO ¥ CHUMBOJIUKY JJISI JIOKA3aTeIhCTBA POJACTBA OPTAaHM3MOB Pa3HBIX
CHUCTEMAaTUYECKUX TPYIIN, B3aUMOCBS3U OPIraHU3MOB U CPelibl OOUTaHUs, €MHCTBA



YCJIOBCUCCKUX pac, HGO6XOI[I/IMOCTI/I COXpaHCHUA MHOFOO6paBI/I$I BHA0B H OKOCHUCTEM
KaK yCJIOBHA COCYIICCTBOBAHMA IIPHUPOAbI K YCIIOBCUYCCTBA,

L YMCHHUC pCUIATH OMOJIOTHYECKHUE 3a1a49u, BBIABJETS HIPUYNHHO-CICACTBCHHBIC
CBA3HU MCKAY UCCIICAYCMBIMU OMOIOTHYCCKUMHU ImpoucccaMu M ABJIICHUAMMU, ICIIATH
BBIBOABI U ITPOTHO3bI HA OCHOBAHUU ITOJTYYCHHBIX PC3YJIBTATOB,

o YMEHHUE BBITIONHATH JTA0OPATOPHBIE M TPAKTHYECKHE PaOOThI, COOIIONATH
MpaBuiia Mpu padoTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYIOBAHUEM;
o YMEHUE BBIIBUTATh THUIIOTE3BI, MPOBEPATh WX JKCHEPUMEHTATHHBIMHU

cpeacTBamMu, (GOpMYNIHMpys 1€JIb HCCIIEAOBaHUS, AaHAJIU3UPOBaTh IOJyYEHHBIE
pe3ybTaThl U 1€7aTh BHIBOJBL;

. YMEHHE Y4acTBOBaTb B y4e€OHO-HMCCIENI0BATEIbCKONM paboTe mo Ouosoruwu,
OKOJIOTHMH M MEAMIIMHE, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAy4YHBIX OOIIECTB, U
nyOMMYHO  TPEACTABIATH  TOJYYEHHBIE  pe3yabTaThl Ha  YYCHHYECKHX
KOH(EPEHIIHSX;

o YMEHHE OIEHUBATh TUTIOTE3bI U TEOPUH O MPOUCXOKICHUH JKU3HU, YEIIOBEKa
U YEJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUSAX U CIOCO0AaX MpeAoTBpAlEHUs
r100aJIbHBIX U3MEHEHUM B Orocdepe;

o YMEHHE OCYILECTBISATh OCO3HAHHBIM BBHIOOp Oyayuied npodeccruoHaIbHOU
JESITEIbHOCTH B 00IaCTH OMOJIOTHH, SKOJIOTUH, IPUPOIOTIONH30BAHUS, METUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJOTHH, BETEPUHAPUHU, CEIbCKOTO XO3SHCTBA, IMHILNEBOM
IPOMBIIIUICHHOCTH, YIIyONsTh TO3HABATENbHBIM WHTEPEC, HAIMpPaBICHHBIN Ha
OCO3HaHHBIM  BBIOOP  COOTBETCTBYIOIIEH  Mpodeccun U MNPOJOJDKEHHUE
OHOJIOrMYecKoro 00pa3oBaHUs B OPraHU3ALMIX CPEIHEro Mpo(eCCHOHAIBHOIO H
BBICIIIETO 00pa30BaHUSI.

Kpurepumu oneHuBaHus 3HaHUI 00y4arOINXCS

KoHTponb npeanonaraer BbISBICHUE YPOBHA OCBOEHHSA y4eOHOro marepuaia
IIPU U3YUYEHUH, KaK OTACIIbHBIX Pa3/IeJoB, TAK U BCErO Kypca B LIEJIOM.

Jlna ycmuvix omeemog onpeoenaomcsa ciedyrouiue Kpumepuu OyeHoK:

o OmneHka «5» CTaBUTCA B TOM ClIy4ae, eclii 00ydaroIuics
— TMIOKa3bIBa€T BEpPHOE IMOHMMaHUE (PUIMYECKON CYIIHOCTH PacCMaTPUBAEMBIX

SBJICHUHM ¥ 3aKOHOMEPHOCTEN, 3aKOHOB U TEOPHIA.

— J1aeT TOYHOE OIPEACIICHUE U UCTOJIKOBAHUE OCHOBHBIX IIOHATUM, 3aKOHOB, TEOPH,
a TaKKe MPaBUWIbHOE OIpe/ieJICHUE BETUYNH, UX €MHULl U CLIOCOOO0B U3MEPEHMUS.

— TPABWIBHO BBIMOJIHSAET YEPTEXKH, CXeMbl U rpaduKH, CONPOBOXKIAET PaccKas
HOBBIMHU ITPUMEPAMH.

— CTPOUT OTBET MO COOCTBEHHOMY IUIaHYy, CONPOBOXKIAE€T paccka3 HOBBIMU
IIPUMEpPaMH, yMEET NPUMEHHUTh 3HAHHWS B HOBOW CHUTyallMH IIPU BBIIOJHEHUHU
MPAKTUYECKUX 3aTaHUN.



— MOYKET YCTaHOBUTD CBA3b MEXKY U3y4aeMbIM U paHEE U3YYEHHBIM MAaTEPUAJIOM 110
KypCy, @ TaKK€ C MaTepuaoM, YCBOCHHBIM IIPA U3YYEHHUU IPYTUX MIPEAMETOB.

o Onenka «4» CTaBUTCS, €CJIM OTBET YUECHUKA YOBICTBOPSAET OCHOBHBIM
TpeOOBaHUSAM K OTBETY Ha OLICHKY «5», HO JIaH

— 0€3 UCTOJIb30BaHUsl COOCTBEHHOTO MJIaHa, HOBBIX ITPUMEPOB.
— 0e3 MpUMEHEHNS HOBBIX 3HAHUW B HOBOW CHUTYaIlHH.
— 0e3 HWCIOJB30BaHUS CBSI3EH C paHee WM3YYCHHBIM MATEPUAJIOM M MaTephajioM,
YCBOCHHBIM MPU U3yUYCHUU JAPYTUX MPEIMETOB.
— ecli 00yJarolUiCsT JOMYCTHII OJIHY OIIMOKY WM HE Oojiee JIByX HEI0YETOB W
MOXXET UX UCTIPABUTH CAMOCTOATEIIBHO WM ¢ HEOOJIBIION MOMOIIBI0 YUUTETIS.

o Ouenka «3» cTaBUTCs, €ClTU 00yJarOIIUKACs
—  IpaBWIbHO  IOHMMA€T  CYyIIHOCTh  PACCMAaTpPUBAEMbIX  SIBICHUH U
3aKOHOMEpPHOCTEH, HO B OTBETE HMEIOTCS OTAEJbHbIE MPOOETbl B YCBOCHUH
BOIIPOCOB Kypca, HO IPEMSATCTBYIOIIME JaJbHEHIIEMY YCBOEHUIO IPOrPaMMHOIO
Mmarepuana.
— yYMEeT MPUMEHSTh TOJYYCHHbIE 3HAHWS TPH PEIICHUH MPOCTHIX 3adad C
UCIIOJIb30BAHUEM TOTOBBIX (OpMYJ, HO 3aTpyAHSIETCS MpU PELIEHUU 3ajad,
TpeOYIOIMX Mpeodpa3oBaHus HEKOTOPBIX (HOpMYIL.
— IOMyCTHJI He Oosiee OJTHOM rpy0oil OMMOKHK U JBYX HEIOUYETOB, HE OoJiee OAHOU
rpy0Ooii 1 01HOM HErpyOoil omKMOKH, He Oosee IBYX-TpeX HErpyObIX OMIMOOK, OAHOU
HerpyOoH OIIMOKH U TPEX HEJOUYETOB.
— JIOIyCTUJI YETHIPE U MTh HEJOUYETOB.

Jlna nucemeHHbIX padom yuauwjuxcsa:
IeHKa MICbMEHHBIX KOHTPOJIbHBIX PadoT

o Ouenka «5»
CraButcs 3a paboTy, BEIOJHEHHYIO TTOJTHOCTHIO 0€3 OITMOOK 1 HEJIOUETOB.

e Onenka «4»
CraBuTcs 3a paboTy, BHITIOJIHEHHYIO ITOJIHOCTBIO, HO MPHU HAJIMYUHU B HEH HE

0oJiee oJIHOM HEerpyOoil OIMOKHU U OJTHOTO HeJoueTa, He 0oJiee TpeX HEAOUYETOBR.

e Ounenka «3»
CraBuTCS, €CJIM YUYEHUK MPABUIBLHO BBITIOTHUI HE MeHee 2/3 Bcel paboThl WiH

JOMYCTUJI HE Oosee OHOM rpy0oil OIIMOKM W JIByX HEIOYETOB, HE OoJjiee OAHOMU
rpy0oii u omHOM HerpyOoi ommOku, He Oojee Tpex HerpyObIX OIIMOOK, OJHOM
HEerpyOoii OIMOKN U TpeX HEAOUYETOB, MPU HATMYUH YETHIPEX -MISITH HEIOYETOB.

LHEeHKA MPAKTHYeCKOoil padoThl

o OmneHka «5» cTaBUTCA, €Cli 00yJarOIIHIACS



— BBINIOJHSET PabOTy B IMOJHOM OOBEME C COONIONIEHHMEM HEOOXOaUMOM
MOCJIEIOBATEIIBHOCTH MTPOBEICHUS U3MEPECHHM.

— BCC OIIBITHI ITPOBOAXT B YCIOBUAX U PCIKUMAX, O6€CHC‘II/IBaIOH_II/IX IMOJIYUCHHC
IMpaBUJIBHBIX PE3YJILTATOB U BBIBOIOB.

— coOmromaet TpeOOBaHUS MPABUII TEXHUKU OE30MMaCHOCTH

— MpPaBWIBHO M AKKYpaTHO BBINOJHSET BCE 3allUCH, TaOJMUIbl, PUCYHKH,
YepTekH, TpadUKH, BEIYUCICHHUS

— IIPAaBHUJIBHO BLIMTOJIHACT aHAJIN3 HOFpGHlHOCTefI.

o OueHka «4» CTaBUTCS, €CIU BBHITOJHEHBI TPEOOBAHUS K OLIEHKE «5»,
HO OBUIO JomymieHo 2-3 HemodeTa, HE Oosee OqHONM HerpyOoil OommOKu U
OZIHOTO HEZ0YeTa.

e Onenka «3» cTaBUTCs, €Ciau padOTa BBINOJIHEHA HE MOJHOCTBIO, HO
00bEM BBINOJIHEHHON YacTH TaKOB, YTO IO3BOJIAET MOIYYUTh MPaBUIIbHBIMI
pe3ynbTaT U BBIBOJ; €CJIM B X0/1€ U3MEPEHUsI ObUIN JOMYILEHBI OINOKH.

Ilepeuenv ounoox
I pybvie owubku:

1. He3nanue omnpeneneHnii, OCHOBHBIX MOHSATHI, 3aKOHOB, MPaBUJI, OCHOBHBIX
MOJIOKEHUN TeoprH, PopMyJ1, OOIIETPUHATHIX CHUMBOJIOB U 0003HAYEHUS BEJTUYHH,
€AVHUL] UX U3MEPEHUS.

2. HGYMGHI/IC BBIACIIUTE B OTBCTC ITIaBHOC.

3. HeyMeHue mpuMeHsTh 3HaHUS JJIsl pEIICHUS 3a71ad U OObSICHEHHUS SIBICHUIA;
HEMPaBWIHHO CHOPMYTUPOBAHHBIC BOMPOCHI 33/1a4d WJIM HEBEPHOE OOBICHEHUS
X0Jla €€ pEIICHUS; HE3HAHWE MPUEMOB pEIICHUS 3a7ad, aHAJOTMYHBIX paHee
pEIICHHBIM B KJIACCE; OITMOKHU, MOKa3bIBAIOIINE HEMPABUILHOE TOHUMAHHE YCIOBUS
3a71a41 WJIM HETIPABUIILHOE UCTOJIKOBAHUE PEILICHUSI.

4. Heymenue 4uTarh U CTPOUTH rpadvKH U MPUHIIAITAATIEHBIE CXEMBI.

5. HGYMGHHG IIPOBCCTH HeO6XOI[I/IMI)Ie pacdCThI, MJIK UCIIOJIB30BATh ITIOJIYUCHHBIC
JaHHBIC OJIs1 BBIBOJOB.

6. Hapymenue tpeGoBaHui mpaBwyl 0€30MaCHOCTH TPyAa MPH BBINOJTHEHUH
AKCIIEPUMEHTA.

Hezepyovie owmubxu:

1. Hetounoctu (HopMyIupoOBOK, ONpENeICHUN, MOHSATUH, 3aKOHOB, TEOPHIA,
BBI3BaHHBIE HEMOJHOTOM OXBaTa OCHOBHBIX MPHU3HAKOB OIMPEICIISIEMOTO IOHSTHS,



OIIMOKHM, BBI3BAHHBIE HECOOIIONEHUEM YCIOBUM IPOBEIACHUS ONBITA WM
U3MEPEHUM.

2. OmuOKky B YCIOBHBIX OOO3HAUCHUSIX Ha MNPUHIUMIIHAIBHBIX CXEeMaX,
HETOYHOCTH YepTexkeH, TpapuKoB, CXEM.
3. [Ipomyck WM HETOYHOE HAITMCAHUE HAMMEHOBAHMM €IMHUI] BEJTUYHH.

Heoouemuwr:

1. ApudmeTndeckre OIMMOKHA B BBIUUCICHHSIX, €CIM 3TO OIIMOKU TpyOO He
UCKaXXarOT PEaTbHOCTh TIOJYYESHHOTO PE3yIIbTara.

2. OtaenbHbIC MOTPEUTHOCTH B (hOPMYIIMPOBKE BOIIPOCA UIIM OTBETA.

3. HeOpexHOE BBHITIOJIHEHHE 3alMCel, YepTexei, cxeM, TpaduKoB.

4. Opdorpaduveckne v MyHKTyaIIMOHHBIE ONTHOKH.

3) Ilpu TecTHpoBaHMH Bce O00y4awIIUecsd HAXOAATCHA B OJAMHAKOBBIX
YCJIOBHSAIX M HCHOJb3YHT H3MEpUTeJbHbIe Marepuajbl (TecThl). OueHka
pe3yJIbTATOB BeleTcs M0 S5-0a/IbHOM HIKaJIe.

81-100% mpaBUIBHBIX OTBETOB — OLIEHKA «S»;
61-80% npaBUIBHBIX OTBETOB — OLICHKA «4»;
51-60% npaBUIBHBIX OTBETOB — OLICHKA «3»;
MeHbIe 50% npaBUIIBHBIX OTBETOB — OLIEHKA «2).

OueHnBaHMe TBOPYECKOI0 WHAMBHAYAJBHOIO 3aJaHHUSA NPOBOAUTCH IO
CJIeAYIOIIMM KPUTEePUIM:

o coOmoneHue TpeOoBaHUM K ero 0(hOpMIICHHIO;

e HEOOXOAMMOCTH U JOCTATOYHOCTD JIJIsl PACKPBITUSI TEMbI IPUBEICHHON
B TEKCTe pedepara

o HH(pOpPMAIIUY;

e yMeHHE OOydYaromerocss CBOOOJHO W3JaraThb OCHOBHBIE HJICH,
OoTpakeHHBIE B pedepare;

e CIIOCOOHOCTH OOYYarOMmIEroCs TIOHSITh CYTh 3a/1aBaCMbIX YJICHAMH
aTTeCTAallMOHHON KOMUCCHUU

e BOIIPOCOB M CHOPMYIUPOBATH TOUYHBIC OTBETHI HA HUX.






